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PREFACE 


Tms monograph is based on a senes of lectures delivered at the Lowell 
Institute, Boston, Massachusetts, m March, ip47, and I wish to record 
my gratitude to the Trustees of the Lowell Foundation for the great 
honour they paid me in invitmg me to undertake this distmguished 
lectureship 

The present time seems particularly opportune for reviewmg our 
knowledge of hver diseases The mcreased frequency of infecnve 
hepatitis and its comphcations, dunng the last few years, has provided 
unusual oppottumties for clmical observation, and its prevalence in 
armies, by raising it to the status of a major mihtary consideration, 
has compelled its intensive mvestigauon Almost simultaneously the 
experimental approach to liver disease has expanded mto a new field, 
and It IS now firmly established that senous lesions of the hver may 
arise, not only from the presence of noxious substances, but from 
defiaency of essential nutriments The stage is set for a great advance 
The immediate tasks are to assimilate the new wth our old knowledge 
and to effect the necessary reonentation m our views required to realize 
Its possibilities An attempt on this task has been made m this mono- 
graph But It has been made m the full realization that we are too close 
to the new knowledge to have grasped its full implications, and any 

suffiaent time has elapsed for them to be tested more completely 
At this present time it can only be hoped to define some of the questions 
which arise and to clear the ground of some conceptions, still in current 
use, which are now patently obsolete If tins monograph contributes 
towards the solunon of these necessary prcliminanes it wiU have served 
Its purpose 

I have to thank Dr Baldum Lucke and the editors of the American 
Journal of Pathology for permission to reproduce Figures 42 and 43 , 
the editors of Clinical Science, the Journal of Pathology and Bacteriology 
and the Bioclieniical Journal for allowing me to reproduce vanous figures 
for which acknowledgement is made m the text I am mdebted to Dr. 
H C TroweU, ofUganda, and Dr Joseph Gillman, of Johannesburg, 
for material from tropical cases of liver disease Professor G R 
Cameron and Dr M L Rosenheim have read the text and given me 
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the benefit of their valuable advice and cntiasm, and I am very 
grateful to diem Of Dr L E Glynn I can only say that we have 
worked together for six years on the experimental and pathological 
aspects of liver disease and that, although he cannot be held responsible 
for all the views expressed here, our ideas are so mterwoven that it 
would be impossible now to separate them with an.^ certamty 

H P Himsworth 

tONDON, 

June 1947 



PREFACE TO THE SECOND EDITION 


The field of research in diseases of the hvcr is now being rapidly 
opened up and, m the two years since this book was first published, 
several noteworthy additions to knowledge have already been made 
Of these the most important is that concemmg the influence of toco- 
pherol on experimental, dietetic, massive necrosis of the hver Not only 
docs this finding seem to remove the discrepanaes between the results 
from different laboratones, but it has produced facts which promise to 
throw hght on the fundamental biochemical reactions mvolved m the 
production of hepatic necrosis, and which may not be without signifi- 
cance to our understanding of the human disease as it affects mal- 
nourished races In the pathological field the surpnsmg observation 
has been adequately confirmed that the condition, long accepted as 
‘portal cirrhosis’, is, in many cases, not pnmanly a lesion of the portal 
tracts but ofthe central veins — an observation which makes its develop- 
ment considerably easier to understand In the clinical field the 
syndrome of subacute hepatitis has been clarified by further experience, 
and hght thrown on its essential pathology by the use of puncture 
biopsy m its early stages On the therapeutic side our viesvs on the 
uses of dietetic therapy m the different types of hepatic disease are 
beginning to clear For these reasons, to record the numerous new 
data which are falling mto their places, and to correct certain ambiguities 
m the onginal text it has become necessary to bring the ongmal lectures 
up to date m a second edition 

H P Himsworth 

LONDON, 

December, 1949 
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LECTURES ON 

THE LIVER AND ITS DISEASES 


CHAPTER I 

THE TYPES OF LIVER INJURY AND THEIR 
STRUCTURAL CONSEQUENCES 

A CONSIDERATION of the immediate effects of injury upon composite 
organs reveals that, m general, diosc cells which arc most highly 
differentiated, and whach endow the organ with its characteristic 
function, are also those which are most susceptible to damage No- 
where IS this more evident than m the liver In this complex organ 
there are, m addition to the usual vascular and supporting structures, 
no less than three other differentiated tissues each with its particular 
functions Chief of these, and entirely charactensuc of the liver, is the 
parenchymal cell Less charactcnsoc, but soil highly differentiated, 
are the cells of the bihary tracts Least differentiated arc the Kupfec 
cells, representatives of the widely distributed reticulo-endothchal 
system Of these tissues the parenchymal cells invariably show the 
severest, often the only, evidence of acute damage Whether the 
injury is effected by restnction of blood supply, the mtroduction of 
poisons into the circulation, or dietary deficiency, its brunt falls on the 
hepatic parenchyma, and it is not unusual in recent and severe lesions 
to see every parenchymal cell dead while the bile ducts, Kupfer cells 
and supportmg tissues survive apparently unscathed (Fig 2) 

Thus, in the acute hepatic lesions, parenchymal damage is the most 
conspicuous feature But it is not so m the chrome In them the most 
conspicuous abnormality is an increase of the fibrous supporting tissues 
and, although the arrangement of the parenchymal pattern is distorted, 
the mdividual cells within the lobules are often, to all intents and pur- 
poses, healthy Such hepatic fibroses have excited interest since the 
distant days of John Broivn • and Matdie\v Badlie * * Ongmaliy 
attention centred on the hyperplastic nodules of parenchymal tissue 
with which such hvers are studded and which Laennec,®* to whom we 
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owe the term arrhosis, regarded as bemg of the nature of new growths 
Later Carswell formed a more correct conception of the condition 
and, as a result of the importance he attached to the fibrous changes, 
the condition came to be regarded as an mflammatory and sclerosing 
hyperplasia of the supportmg connective Dssucs It was only at 

the end of the last century that importance began to be attached to 
parenchymal degeneration** At first this degeneration was merely 
regarded as the result of contraction of the proliferating fibrous 
tissue,** ** but later opimon steadily veered through the stages of 
regardmg the two processes as concomitant,* ** ** to the view 
that tlie primary lesion affected the hver cells and the fibrosis and 
parenchymal regeneration were reparatory processes * *® ** ** ** 

This development of ideas ** is of more than academic mterest for 
ideas, however abstract, are never without their influence on practice 
When It was beheved that die primary process m chrome liver disease 
was prohfcration of the mtersotial fibrous tissue then research m patho- 
gcnsis took Its start from the appearance of fibrosis And at that stage, 
as clinicians well knew, a fatal tram was already in progress If, how- 
ever, die proliferation of fibrous tissue is regarded as secondary to a 
preceding cellular degeneration then its pathogenesis must be sought 
m factors making for parenchymal damage and, such lesions bemg often 
recoverable, the possibility of preventing a fatal sequence can be 
entertained It is therefore, of the greatest importance for climcians 
to be clear as to the precise implications of the different pathological 
lesions m the hver as, according to the significance attached to each 
so will chmcal research and practice be influenced At first sight it may 
seem surpnsmg, even old fashioned, to insist that m the present stage 
of knowledge, an imdcrstanduig of die morbid anatomy of the hver 
IS the first requisite for dimcal research in this field In recent years 
die dramatic advances in other fields have been the result of direct 
observations on patients or the development of tests of orgamc func- 
tions But there arc particidar reasons why such a direct approach muse 
be deferred m respect ofhepatic disease and of these die most unportant 
are the large fimctional reserve of the organ and its remarkable capaaty 
for regeneration As a result of these two attnbutes lesions of its 
substance remam climcally latent until the reserve being exhausted 
illness suddenly appears By dut time die cliance of arrest, let alone 
prevention, has largely vanished and the chmaan is more often than 
not condemned to stand helplessly by, or at best, simply to palliate die 
relentless progress This state of affaiis will contmue to exist unoi we 
clearly recognize die antecedent states of terminal hver damage, but 



TYPES OF LIVER INJURY AND STRUCTURAL CONSEQUENCES 3 
in attempting to do tins \vc immediately come face to face witK a 
particular difficulty 

The end results of many hepatic lesions resemble each other very 
closely Just as many different acute lesions of the kidney termmate 
alike m a contracted fibrotic or^an so many acute lesions of the hver 
termmate as hepatic cirrhosis Many will remember the time when 
our knowledge of renal disease seemed to have reached an impasse 
and how that deadlock was broken by discardmg the conception of 
renal fibrosis as an entity, and differentiating its types in relation to the 
appropnate antecedent lesion At this present time our knowledge of 
chrome hepatic disease is at a similar stage of development Just as 
thirty years ago ‘cirrhosis of the kidney’, or ‘chrome mterstitul 
nephritis’ was widely considered a unity, rather than a common result 
of many types of renal damage, so to-day, cirrhosis of the hver’ is 
still generally regarded as an entity There are reasons for thinkmg that 
the retention of that view is one of the mam obstacles to a better 
understanding of hver disease and, if this be so, no better contribution 
could be made to progress m this field than to relinquish, both m clinical 
medicine and pathology, the use of the term ‘cirrhosis’ which, not 
only misleads by implymg an entity whose existence is doubtful, but 
has become so worn and defaced by loose usage as to have lost all 
precision It is not proposed at this stage, however, to attempt a detailed 
justification of this departure from tradition That should emerge 
from the subsequent discussion All that is intended is to intimate 
that, when considermg the types of hver injury and their sequelae, 
this term wdl not be applied to any kmd of hepatic fibrosis, save m 
reference to the work of previous waters when the use of a new term 
to describe their opmions might lead to confusion 

Necrosis of the Liver 

The term necrosis of the hver refers almost mvanably to necrosis 
of the parenchymal cells Only under the most exceptional and 
aitffiaal circumstances do the other hepatte tissues die Under all 
usual circumstances, experimental or clinical, the hepatic parenchyma 
alone suffers Such a lesion can be produced m nuny different ways, 
but the necrosis always assumes one or other of two anatomical forms 
In one, zonal necrosis, the damage is limited to a particular region 
withm the hver lobule and accordmg to its distnbution is distmguished 
as centrilobular, periportal or midzonal (Fig i) In the other, massive 
necrosis, the acute yellow atrophy of older writers, the whole lobule 
is mvolvcd, every parencKymd being dead (Fig 2), save perhaps 
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towards the edges of the areas affected where isolated, and irregularly 
distributed, clumps may survive The justification for distmguishmg 
between these uvo forms hes m die different course pursued by each 

Zonal necrosis is the form produced by hver poisons under ordinary 
experimental conditions Its common occurrence in human disease, 
however, remamed unsuspected until recently *** After single 
attacks recovery occurs with astonishing speed and completeness 
If an animal is given a subcutaneous injection of carbon tetrachlonde, 
then, a zonal necrosis, centrilobular in distnbution, occurs in every 
lobule throughout the hver ’ and, if the dose is large, this necrosis may 
be of such extent that only a thm cuff of parenchymal cells survive 
around each portal tract Yet \vithm a fortmght the necrotic cells 
have been removed, the surviving parenchymal cells have regenerated 
and no trace of liver damage remains * This is in marked contrast to 
the sequence of events foUowmg massive hepatic necrosis This lesion 
differs from zonal necrosis not only m its distribution withm the lobule 
but also in its distnbution through the hver While zonal necrosis 
affects every lobule to approximately the same extent, massive necrosis, 
when msumcient to cause speedy death, is limited to particular areas 
which are separated by large tracts of apparently normal hver f Areas 
once affcaed by massive neaosis never return to normal Fibrous 
tissue develops at the affected sites and the final result is a distorted organ 
in which irregularly distnbuied scars cut up essentially normal hver 
tissue 

The broad reasons for the different results of these two anatomical 
forms of ncCTOsis are not far to seek Although m a severe zonal 
necrosis, far more parenchyma! tissue may be killed than m many 
massive necroses, yet m zonal necrosis a rim of parenchymal cells 
survives in each lobule This serves a double purpose It provides 
a source from which new parenchymal cells can regenerate, it holds 
open the reticulm framework of the lobule, the Gitterfasem, as an 
accurate scaffbldmg upon which the lobule can be rebuilt (Bg 3) 
In massive necrosis no such nm of parenchyma survives In those 
lobules where all the cells arc dead there is nothing either to prevent 
collapse of the reticulum (Fig 4) or from which new parenchyma can 

t It cannot be too strongly im sted upon that die terau zonal and massive apply only to 
the state of aflain ivil n the individual liver lohule and carry no implication as to the extent of 
the itnon m the hver as a whole This po nt is of particular importance m respea of massive 
necrosis In its most commonly recognized form the acute yellow atrophy of Rokitansky 
large areas of liver are affected but in the more frcqoent but less well recognized lesion of so- 
called subacute hepatsns only a few lobuSet ate affixted sn each attack Nevertheless whether 
the lesion is widespread or localized the lesunu tn the lobules affected are exactly the same and 
lead to the same sequelae 
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be regenerated. In those where isolated clumps of cells survive, partial 
collapse of the reticulin scafFoIdii^ occurs, so that the only course open 
to the surviving liver cells is concentric hyperplasia with the formation 
of nodules of parenchymal tissue devoid of lobular pattern (Fig. 27). 

The anatomical form of the necrosis dius determining the course of 
events, it is desirable to know if the form of injury can be related to its 
cause. It is speedily apparent that no accurate correlation exists. Thus 
a simple zonal necrosis is commonly found in infective hepatitis,® ** ” ** 
m heart failure, and after exposure to numerous poisons of which the 
chlorinated hydrocarbons are typical examples.® » ** ** « But, on 
occasions, these may lead to a massive necrosis.’® Similarly interruption 
of the arterial blood supply,” poisomng with substances such as tri- 
nitroluene,®® and diets deficient in protem,®’ ®’ may all give rise to 
the same massive type of necrosis. But ischaemia can also give rise to 
a zonal lesion. A broad, but not invariable, tendency can be seen 
for one type of necrosis to occur under certain conditions; but identical 
lesions occur from widely dissimilar causes and dissimilar lesions can 
occur from what is apparently the same cause. 

The very different sequelae of zonal and massive necrosis do not 
mean diat these two forms of hepatic injury arc each the expression 
of a different pathological mechanism. In certain instances, at least, 
the difference is simply one of degree. Thus, when carbon tetrachlonde 
is inhaled, ingested, or injected subcutaneously, the extent of the 
resulting centrilobular necrosis is, within limits, related to the dosage. 
When higher intrahepatic concentrations are reached by injecting the 
poison directly into the portal vdn, a massive type of necrosis with 
subsequent scarring results.’® Different hepatic poisons vary in viru- 
lence. Carbon tetrachloride is one of the weaker and, by natural 
routes, produces only a zonal necrosis. The toxin of Amanita Phal- 
loides, on the other hand, is so powerful that in most lobules every 
parenchymal cell is killed, and it is only after careful search, and finding 
portal tracts surrounded by cuffs of parenchymal cells, that the nature 
of the lesion is revealed as an extreme degree of centrilobular necro- 
sis.’® Survivon of single attacks of carbon tetrachloride poisoning 
recover completely; survivors of poisoning by Amanita Planloides 
may develop a fibrosis of the liver.’* In these cases massive necrosis 
is clearly the result of the stronger action of a cause which, when 
acting weakly, produces only zond necrosis. Nevertheless, despite this, 
the sequelae ate quite different according as to whether the lesion 
remains zonal or progresses to the massive type. 

The general conclusion from these considerations is clear: the con- 
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sequences of hepatic injury arc determined by the anatomical form of 
the lesion, whatever the nature of its causative agent and even though 
the different lesions represent no more than differences of degree 
It IS on this, and not on any aetoliogical ground that the distinction 
between massive and zonal hepanc necrosis is draivn 

Regeneration folloveing Injury 

The capaaty of the parenchymal cells to prohferate is astonishmg 
In respect of normal hver tissue it has been established that after 
removal of 70% of the hver from a healthy ammal, the remnant 
grew so that two to three %vcclcs later the anunal again possessed the 
amount of hver substance appropnatc to its size ** “ In zonal 
necrosis three-quarters of every lobule may be dead , yet m a fortnight 
the hver may have been recomneuted And m massive necrosis similar 
effects are seen Hypertrophy of the unaffected hver between the areas 
of necrosis occurs, isolated groups of cells in the necrotic areas multiply 
untd they form laige nodules (Fig 27) projecting from the hver surface 
Clearly reduction in the amount of liver tissue imposes a compulsion 
to proliferate upon the remaining parenchyma, and it is important 
to consider the factors which determine and influence this process 

Prohferation follo%vmg injury proceeds rapidly until the mass of 
parenchyma] tissue approximates to the normal It then stops In the 
case ofa zonal necrosis the explanation might well be that prohferation 
contmued until the vacant spaces m the rcticulin net were filled by new 
parenchymal cells But such an explanation could not apply to the 
hypertrophy of the liver remnant after patual hepatcctoniy, or parrul 
atrophy (Fig 10) or to the hyperplasia of isolated groups of cells m 
areas affected by massive necrosis Hiere a structure is produced which 
cannot be related to pre-existing anatomical considerations The most 
plausible explanation of this controlled process is that the proliferation 
IS m the nature of a work hypertrophy regulated by the functional 
demands on the hver 

This proliferation m response to reduction of parenchymal tissue 
can only occur under appropriate conditions Mann ** ** ** found 

that regeneration does not occur in partully hepatectomued dogs if 
the portal vein is constricted This is m accord with other work 
showmg that diversion of the portal blood-flow through an Eck fistula 
causes atrophy of die normal hver** ** and that ligation of one of the 
tw 0 mam branches of the portal van leads to atrophy of the lobes it 
«crvcs and concomitant hypertrophy of the other lobes whose blood 
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supply IS intact ** Parenchymal regeneration is thus dependent upon 
the maintenance of an adequate blood-flow to the hver. But there 
are also factors which interfere with regeneration even when the blood 
supply is adequate. It is well known that conspicuous regeneration 
IS not a feature of the hepatic fibroses consequent upon bihary obstruc- 
tion Cameron ® showed that transplants of hver from organs m which 
the bile ducts had been hgated, unlike transplants from normal hvers, 
faded to grow Bdiary retention appears, therefore, to impair the 
mtrinsic ahihty of the cell to proliferate 

These considerations are clearly relevant to the problems of paren- 
chymal regeneration m fibroac hvers In such organs the blood supply 
is often grossly disarranged and the clomps of bile pigment, m the 
nodules of cells circumscribed by fibrosis, indicate that the outflow 
of bile IS obstructed from those parts of the hver But the general 
rule remains clear Given an adequate blood supply and a free 
secretion of bde, reduction in the amount of hepatic tissue evokes 
prohferation of the remaining parenchyma. 

Fibrosia after Injury 

Fibrosis of the hver may develop after massive necrosis, after 
repeated attacks of zonal necrosis, following heavy prolonged fatty 
infdtration of the parenchyma, or as a sequel to bdiary obstruction 
In all save the latter case, the primary mjury is to the parenchyma 
and, even m the latter, the inflammatory reaction m the portal tracts, 
consequent upon the cholangitis, is associated with secondary 
changes m the periportal parenchyma A relationship between paren- 
chymal degeneration and the development of fibrous tissue in the liver 
is suggested by the work of Cameron and Oakley They showed 
that transplants of normal Uver provoked a fibrous reaction m the 
surrounding tissues, although transplants of boded hver did not As 
degeneration occurs in the parenchymal cells of both types of trans- 
plant It appears that, on the deadi of the unboded cells, some substance 
IS Ubetat^ which causes fibrosis to develop 
Hepatic fibroses fall into two anatomical types, post-neciotic 
scarring and diffuse hepatic fibrosis Post-necrotic scarring occurs 
only after the massive types of hepatic necrosis At the site of the 
lesion the dead cells are removed, a conspicuous inflammatory reaction 
occurs; the reticulm net collapses (Fig 4) and can be seen slowly to 
mature mto collagen fibnls It is, however, noteworthy that the 
development of fibrosis after massive necrosis is somewhat tardy. 



10 THE LIVER. AND ITS DISEASES 

an observation which can perhaps be related to the affected sites being 

speedily cleared of degenerating parenchymal cells. In post-nccroDc 

- - - — scarring the fibrosis is linutcd 

to the areas of previous 
^ necrosis, while those, which 

were unaffected, survive un- 
‘ altered (Pig 7) The final 

• result IS an organ cut into 

' coarse bands of fibrous 

tissue which separate areas 
V ♦ V composed of entirely normal 

hver lobules (Fig 5) 

Diffuse hepatic fibrosis, in 
contrast to post-necrotic 
scarring, u distinguished by 
Pie 5-Post necrotic scarruie sliownc the deep a fine fibrOSlS throucbout 
end irrcRulae scat* sepirating normal I vet ti<Mie • Li ^ i 

Rer tow profnn di« Nsfuwl «w (Thfkfclult tnC WJlOJg Organ SO that 
of tht mJJlo lobo b.i boon cot .woy to >ho. tbc rflC UvCf, mstcad of bcmi 
scamne in the left lobe) , , u*»i.wai* 

distorted and nodular, 
shows a uniform granularity (Fig 6) Tlic lesion develops insidiously 
and, m the case of post-iniUtrative diffuse hepatic fibrosis, without 
preceding necrosis It is widespread from its inception, commencing 
as a thickening of reticulin fibres in the region of the portal tracts 
or central veins These fibres gradually extend to hnk up vnth each 
other so that eventually, throughout the whole hver, there develops 
a fine fibrous network isolat- 


mg and mtersecting the in- 
dividual lobules (Fig 8) 
Every lobule is mvolvcd, 
there are no isolated areas 
where normal lobules sur- 
vive intact, neither norma) 
portal tracts nor normal 
hepatic vems are found once 
thelcsion IS established This 
type of hepatic fibrosis is 
seen after fatty infiltration, 
repeated frequent attacks of 
zonal necrosis and following 
biliary obstruction 
The diffuse fibrosis after 



FiC 6 — Diflinr hepatic fibroHS The 
inufbnDljr covered with fine granulations 
which arc projecting and sbnwiiig hyperpla' 
High modente protein d et Natural iin 


1C of 
Ral 
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Fro 7— Post necrotic scarring The left half of the section has been previously affected by 
massive necrosis and is now represented by scar tissue The right half of the section is 
unaffected there is no excess of f btous tissue and the porta] rracu and hepatic veins are entirely 
normal Rat Low protein ^et Laidlaw s reaculin scam x 25 



Fig 8 — Diffuse hepatic fibrosis Batly stage Laidlaw a reticuhn stain Fine bands of con- 
nective tissue permeate the liver 1 nking up the portal tracts and hepatic veins The process is 
uniform so that no normal portal tracts or hepatic veins survive Rat High fat moderate 
protein diet X 25 
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infiltration, or repeated zonal necrosis, involves both portal tracts and 
hepatic veins and there is, as yet, some disagreement as whether the 
process begins in the former or the latter Tbs is not surprising, 
as It IS difficult to distinguish an hepatic vem, around wbch fibrosis 
IS occurring, from a portal tract Ifi however, the portal tracts are 
marked by mjcctmg the bile ducts wnth Indian ink, the distinction can 
be made with certainty, and it then appears that the process may 
commence at either place, but that, shortly, both arc mvolved But 
this distinction can only be made at an early stage for soon new bile 
ducts grow down the newly-formed fibrous bands to the central 
vems It then becomes impossible to distmgmsh these as such for each 
nodal pomt in the network of fibrosis resembles a portal traa 
To tbs fact, and not to any irrefutable evidence that the condmon is 
primarily a lesion of the portal tracts, may be attributed the traditional 
designation of the lesion as ‘portal’ cirrhosis 

Now It IS easy to understand the development offibrosis around the 
portal tracts when the parenchymal lesion is pcnportal, or around the 
central vems followmg chrome degeneration of thecentral parenchyma, 
such as occurs m longstanding cardiac failure or constrictive peri- 
carditis and, perhaps, in certain forms of fatty infiltration, but it is 
more difficult to understand the fibrous reaction wbch occurs m the 
portal tracts when, as in the case of repeated poisoning with carbon 
tetrachloride, the necrosis is ccntnlobular Recent work, however, 
throws some light on tbs problem Gillman” has desaibcd a fatty 
infiltration of the hver, previentm South Africa, in wbchiron pigment 
appears m the parenchymal cells In time these degenerate and the 
pigment, thus liberated, finds its way to the adjoining portal tracts 
where fibrosis develops Similarly, m animals, when ccntnlobular 
necrosis has been produced by carbon tetracHondc a cellular reaction 
occurs m the portal tracts (Fig p) It is dius evident that m some way, 
as yet unexplained, products of cellular degeneration can pass from 
witbn the hepauc lobule to the portal tracts at its periphery and pro- 
voke a fibrous reaction 

The diffuse hepatic fibrosis following biliary obstructions is distm- 
guished by the fibrotic process being centred on, and often confined to, 
the portal tracts Even in old standing cases entirely normal hepatic 
vems can still be discmguishcd (Fig 57) The combination of inflam- 
matory reaction in the portal tracQ and degeneration of the periportal 
parenchyma adequately explams its pathogenesis 

Post-necrotic scamng is the result of a single attack of acute massive 
necrosis Several such mjuries may occur at different times m different 




tully the result of a chrome process or the summation of minor acute 
mjunes which, if infrequent, arc recoverable This is well seen, m carbon 
tetrachlonde poisoning • If an animal is given repeated mjections of 
this poison the result depends upon their frequency If the mjections 
arc separated by mtervals of ten days or a formight, smglc attacks of 
centnlobular necrosis occur, each clearing completely before the advent 
of the next If, however, the injections are given at shorter mtervals, 
diffuse hepatic fibrosis appears The permanency and development 
of this depends upon die injections bemg contmued Stop the mjcc- 
aons at the first sign of fibrosis and resolution occun, contmuc them 
until the fibrosis is well established and dien, even on stopping the 
mjections, the fibrosis contmues to develop until the animal dies 
It appears as if a high concentration of the products of cellular injury 
needs to be sustamed for some time before fibrosis develops, and that, 
up to a certain stage, such fibrosis can be completely reabsorbed 
provided the stimulus to its production is m abeyance * 

It thus seems that fibrosis, like regeneration, must be mcluded m 
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the category of automatic non specific reactions of the liver to injury 
The composite picture resulting from these two reacnons fibrosis 



Fic 10— Hypm ophy of the ncht lobe of the liver following atrophy due lo 
difilue bcf at c Cbrosit of (he nuddlc and left lobet Tbc nght Jobe > e ghc Dmes 
at b ge aj normal Rabb c 2% choln erol high fat d ct 


associated with parenchymal regeneration composes the hahmarks of 
‘cirrhosis of the liver* It is evident however that it is m no way a 
characteristic response to a specific cause. It is simply the normal 
reacnon of the hver to injury whatever the cause of that injury 


Splenomegaly as a consequence of Liver Injury 
The association of splemc enlargement and lesions of the hver is 
such a common finding as to menc discussion Disregarding for the 
present the simultaneous enlargements of the two organs due to 
mvolvements of the reaculo endothelial tissues common to both and 
the transient enlargements accompanying acute infections sudi as 
mfecttve hepatitis a large group of cases tetnam in which subacute 
or chronic disease of file hver is associated with a gradual enbrgement 
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of the spleen In the past such splenomegahes were considered to be 
caused by portal hypertension secondary to obstruction to the blood- 
flow by the diseased liver While this factor undoubtedly plays a part m 
many, it cannot be the sole explanation of every case for there is no 
accurate correlation between splenomegaly and the one equivocal 
evidence of such hypertension, the development of collateral venous 
channels Imking the portal and systemic systems But there is a correla- 
tion which pomts to another factor The more rapid and progressive 
enlargements of the spleen are usually associated witli hepatic lesions 
m which death of the parenchymal cells is contmually occurring 
In man the splenic enlargement takes some months to develop and, 
therefore, is not seen m acute necrosis, cases of which either die or 
recover m a matter of weeks It is, however, a conspicuous feature in 
patients with a subacute necrosis surviving for mote than a year, 
whether the subacute lesion is the sequel to an acute necrosis or the 
result of a contmuing mfccnon such as occurs from a cholangitis secon- 
dary to biUary obstructions In the spleens of these cases hyperplasia 
of the reticulum occurs and it is perhaps relevant to note that in many 
there is also widespread enlargement of lymph glands showmg a 
similar hyperplasu McMichael” first suegested that the spleen might 
stand in relation to the liver as lymph gUnds do to other structures, 
the products of inflammation in the uver being assumed to pass by the 
blood stream to the spleen and cause its enlargement Such an hypo- 
thesis receives support from the experiments of Cameron and de 
Sarum “ who showed that the reticular hyperplasia and the splenic 
enlargement, associated with the diffuse hepatic fibrosis following 
repeated attacks of hepatic necrosis produced by frequent mjcctions of 
carbon tetrachlonde occur even when die spleen has been transplanted 
into the abdominal wall and all vascular connection with the portal 
system severed 

Splenomegaly, m assoaation wuth subacum or cliromchepatic disease, 
can thus be legitimately considered as a consequence of hepatic damage 
Two factors may enter mto its development a mechanical factor, 
portal hypertension, and a toxic factor, denved from the degeneratmg 
hver cells, which causes hyperplasia of reticulum cells 

Injuries consequent upon Degeneration 

From a consideration of the damage wrought by zonal and by 
massive necrosis, the conclusion was reached that complete recovery 
after a single attack of necrosis depends upon the preservation of the 



16 THE LIVER AND FTS DISEASES' 

reuculin framework and the survival of a rxm of parenchymal cells 
m each lobule. It os evident that m acute and transient degenerations, 
which fall short of cellular death, these conditions are both sausfied 
and, as would be expected, such lesions do not lead to permanent 
changes m the hver structure But m chrome degenerations which 
exist for many months or years, permanent changes sooner or later 
appear, a dil?use hepatic fibrosis insidiously develops Such fibroses 
appear after long-standing fatty infiltration, m glycogen disease and 
m those conditions m which the Kupfer cells, and usually many of the 
parenchymal cells, are choked with substances, such as cholesterol 
or phospho-hpoids which are not normally present save m small 
amounts The common feature of all these antecedent degenerations 
IS that they lead to such gross swclhng of the hver cells as to distort 
the normal mtralobular architecture The significance of this observa- 
aon will be discussed later, but here the sequence must be noted 

Injuries consequent upon Focal Tndammation 

The generalizations regarding factors which determme wheihei 
complete recovery or permanent damage shall follow hepatic necrosis 
are also relevant to a consideranon of inflammation m the hver In 
focal mflammaaon, such as gummata, parenchymal cells and reticulm 
net arc destroyed over a wide area at the site of the lesion Inevitably 
a local scar results If, however, the foa of inflammation are smaller, 
as in the focal necroses of typhoid fever, and neither disrupt the rcoculin 
nor kill whole lobules of parenchyma then, after subsidence of the 
mflammatory process, complete resutution of the normal lobule 
occurs In persistent chrome inflammation of the portal tracts arising 
from a cholangitis, the cclb m the penportal zone arc contmually bemg 
killed and circumstances arc similar to those in experiments where 
frequent attacks of zonal necrosis arc produced Here, however, 
another factor probably plays its part, the direct inflammation of the 
connective tissves of the portal tracts The result is a diffuse type of 
hepatic fibrosis 

The general problem of inflammation of the hver cannot be 
left, however, without reference to the concept of serous inflam- 
mation evolved by Roessle and developed at length, and parncularly 
in regard to the hver, by Eppingcr " Serous mflammation is envisaged 
as a condition m which there is increased capillary permeability 
Fluid rich m plasma exudes and collects m the tissue spaces between the 
capillary walls and the parenchymal cells According to Eppinger ** 
this not only mterferes with the nutntion of the parenenyma, but serves 
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as a medium m which connective tissue fibrils are formed from the 
exuded plasma proteins. Serous inflammation is, therefore, regarded 
as a major factor m the production of chrome disease of the hver. 
Other workers, however, have not attached the same importance to 
the phenomenon, regardmg it as little more than a simple oedema,*® ** 
and mdeed, Eppmger himself, despite die stress he lays on the condition, 
admits that permanent damage does not occur, unless the reticuhn 
framework of the lobules is also disrupted. 

The Factors Producing Liver Damage 
From the brief survey which has now been made of the types of 
hver mjury and theirsequelae, the general conclusion emerges that the 
outcome of any mjury is determmed by reactions inherent m the hver 
itself rather than by the nature of the mjunous agent The types of 
chronic hver diseases are thus related, not to their causative agents, 
but to the form of the imnal mjury. Unfortunately, as we have seen, 
such mitial injuries are not usually characteristic of the factors causmg 
them It is clearly impossible, therefore, to classify lesions of the hver 
on an aetiological basis What is possible, however, is to classify the 
various factors which may injure the hver and to mdicate the form of 
lesion which they commonly produce. From a knowledge of the tram 
of events initiated by paracular lesions the probable results of exposure 
to particular mjunes can then be inferred. The followmg classification 
of such factors is tentatively suggested* 

Vascular Factors 
Nutntional Factors 
Metabohe Factors 
Noxious Factors 
Bihary Factors 

In the ensumg chapters the way by which these lead to hver mjury, 
and the circumstances which determine the type of injury produced, 
will be exammed 
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CHAPTER II 


THE VASCULAR FACTOR IN LIVER INJURY 

An invariable and striking feature of the circulatory arrangements in 
vertebrates is that the hver receives a double blood supply, venous 
blood through the portal vein and arterial blood through the hepatic 
artery This unusual feature is reproduced so consistently m such widely 
diverse speaes as to suggest that it has a special functional significance 
That It has an anatomical significance is evident Examination of the 
normal hver shows that it is constructed m relation to its vascular 
trees ” Consideration of the alterations in shape and size 

of the diseased organ resulting from, local mtcrference with its blood 
supply, and of the alterations which occur after birth, when the foetal 
gives place to the adult circulation,® reveal clearly that the gross form 
of the hver is determined by die arrangement of its vascular supply 
But such alterations m gross form rest on changes in minute structure, 
and It IS m the vascular relationships of the hepatic parenchyma that 
their explanation must be sought 

The classical conception of me hver lobule, putforward by Kieman*^ 
over a hundred years ago, was built round the centrilobular vem 
Later Sabourm ” attempted to onentate its arrangement to the bile 
ducts while preserving die idea of a lobule More rccendy, however, 
the lobular conception itself has been criticized, evidence havmg been 
produced that die lobule is an illusion, dependent upon the two- 
dimensional view of the liver obtamed from transverse sections, and 
that when the hver is examined in bulk the parenchyma is found to be 
arranged, not m lobular units, but in the form of a continuous wrapping 
to the interlocking afferent and efferent vascular trees throughout their 
lengths The modem tendency, therefore, is to onentate the 
arrangement of the hepatic parenchyma, lobule or column, to the 
portal tracts and in particular to its blood vessek 
It IS generally accepted that in the normal organ there is no direct 
connection between the efferent and afferent vessels of the hver In 
every case blood brought to the hver, whether by artery or by vem, 
must traverse the smusoids between the cords of parenchymal cells 
before reaching the hepatic vems and flowing out of the organ It is 
sunilatly accepted that blood conveyed by the portal vein is dehvered 
direcdy mto these smusoids What is not completely agreed is the 
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destination of the hepatic artery Ongmally, it was thought ** that the 
hepatic artery had no direct oinncction wiA the sinusoids but broke 
up, in the portal tracts, into a tapiUary net, the venous efferents from 
which drained into die sinusoids Later, evidence was found that sucli 
direct connections did cast ** ** and at present, the general view is 

that the hepatic artery is distributed m both these ways 


OBSTRUCTION OF THE HEPATIC VESSELS 

It IS a constant observation that the hver dies when it is totally 
deprived of its blood supply, but the effects of obstructing the indi- 
vidual hepatic vessels are inconstant, varying both from species to 
species and between animals in the same spcacs Nevertheless it is 
possible, not only to distinguish a broad partem in these effects but also 
to cxplam die various discrepancies in the hght of the conditions under 
which diey are produced 

Portal Vein 

Sudden complete obstruction to die portal flow into the hver leads 
withm a short space of time to death from paralysis of and haemorrhage 
into, the intestines The uncomplicated effects of total deprivation of 
the portal supply can, therefore, only be studied when obstrucoon is 
confined to one of the mam branches of die portal vem These effects 
were clearly defmed by Solowicff " in 1875 as atrophy of the paren 
chyma and ‘ilbrosis’ m the afiected part No conspicuous necrosis 
occurs Essentially the same results have been obtained by later 
workers * ** and also by those who have studied dogs m which the 
portal inflow has been reduced by an Eck fistula ** ** ** •* The later 
work has, however, clarified two further pomts first that the so- 
called fibrosis IS not due to mcrease of connective tissue but to agglom- 
eration of the portal tracts after disappearance of the parenchyma 
Second, that although the bulk of parenchyma commonly vanishes 
without obvious necrosis, antecedent changes are evident in the cells 
and diesc, as is the case m the mfrequent Sank necrosis (Fig 11),*’ arc 
most marked m die ccntnlobular 2onc 

The extent to which the parenchymal atrophy progresses is asfomsh- 
mg Thus m the rabbit, diree months after occlusion of that branch of 
the portal vein supplying two-durds of die hver, there remains but a 
fibrous tag consistmg of bile ducts, blood vessels, fibrous tissue, and a 
few surviving parenoiymal cells And equall) remarkable is the hyper- 
trophy, occurrmg in that portion of die liver widi an mtact portal 
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supply, which m the space of three months can mcrease from being 
3 ut onc-fifth of the hver to the size of the normal organ Comparable 






1 






m 









I 







Fig 1 1— Acute thrombosu of the portal vein Woman, aged 36 years, with ulcerative coLtu 
36 hours before death acute abdomtnal pain and developtnent of ascites Well marked cen- 
cnlobular uecrosis H and £ x 69 

Fic 12 — Chrome thrombosis of the portal vein Man aged 43 years Coronary thrombosis 
34 weeks before death At autopsy die nght half of the hver showed the nutmeg changes 
of cardiac failure the left was atrophic An orgaruni^ thrombus was found in the left branch 
of the portal vein. Section from the left lobe of the hver The only survivmg parenchymal 
cells are round the porul tracts The hver is atrophied as shown by the microscopic field 
containmg sue portal tracts when at most It should have contained two or three H. andE x 65 

results occur m the human hver Figure 12 shows the effects of a long- 
standmg thrombosis of the left branch of the portal vein and the 
appearance is identical with that obtained by Rous and Larimoie 
after hgature of the same branch m rabbits In the Cruveilher-Baum- 
garten syndrome 1 * *» 33 there is an atrophic fibrosis of the hver, with- 
out ascites, but with a well-developed collateral circulation through 
the falaform hgament connectmg the portal and systematic venous 
systems If, as is mamtained, the large vem m the falciform hgament is 
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a persistent umbilical vem, then such cases would be comparable to 
ammals with Eck fisculac, and the atrophic fibrosis of the liver may be 
the result rather than the cause of the collateral cxrculation 
But discrepancies from this general picture of atrophy -without 
necrosis do occur and require explanation McMichael*^ threw 
considerable hght on these by sho-wing that there was a general correla- 
tion between the oxygen supphed by the portal blood and die severity 
of the resulting lesion Thus m rabbits the oxygen content of whose 
portal blood is low, hgation seldom produces necrosis, while it not 
infrequently does so in cats, whose portal blood contains more o-^gen. 
Again, m shocked animals the lesions arc more severe than m those in 
good condition , and the oxygen content of the portal blood is directly 
correlated with the height of the systemic blood pressure The presence 
or absence, and severity, of hepatic lesions after portal hgation seems, 
therefore, to be related m the particular anunal, to the normal depen- 
dence of the parenchymal cells upon the portal inflow for their oxygen 
That adequate collaterals by-pa$smg the site of obstruction would 
mitigate, or even prevent, a lesion is evident and it is also dear that, as 
investigators came to realize this point and took more care m die 
placmg of their ligatures, the number of experiments in which no 
hepatic lesions were produced steadily diminished Many discrepant 
results are explicable on these grounds, but particular consideration 
need only be given to one which, because its explanation required the 
enunaation of a new pnnaple m pathology, deserves special attention 
In accordance with general experience Rous and I^nmore ’• found 
that after hgation of one branch of the portal vein the liver served by 
that branch atrophied while the rest hypertrophied (cf Fig lo) 
If, however, at the time of ligation of the portal branch, they also 
ligated the bile ducts to the other lobes, whose portal blood-flow was 
umncemipted, hypertrophy did not occur m these lobes and the 
atrophy, which normally occurs m the lobes deprived of portal blood 
was cither absent or mconspicuous They interpret these results to 
mean that the atrophy, consequent upon local deprivation of portal 
blood, IS conditional upon hypertrophy occurring in the rest of the 
liver On examination of the details of tlieir expermients, however, 
a simpler explanation suggests itself Lagation of the bile duct produced 
numerous necroses m the affected lobes and resulted in the rapid 
development of a ‘biliary cirrhosis* This evidently impeded the 
portal circulauon, for soon unequivocal signs of portal hypertension 
appeared m the form of congestion of die mtestincs and the develop- 
ment of numerous venous collaterals Although the mvesugators took 
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care to base their observations on animals in which they judged the 
collateral circulation was not excessive, it is clear that a condition, 
providing for the circumvention of the obstruction to the portal vein, 
was in course of development, and that such circumvention, when 
present, could account for their results and render unnecessary the new 
hypothesis which they put forward 

These conditions are very r^evant to the interpretation of portal 
vascular disease in man There, portal thrombosis usually occurs 
secondarily to chrome sderosmg conditions of the vessel This impedes 
portal blood-flow and promotes the development of collateral vessels 
capable of immediately taking over the flow of blood when thrombosis 
obstructs die origmal channel As a result, the majority of such cases 
show no parenchymal lesions Such lesions arc only found m man m 
those rare cases m which acute thrombosis occurs before venous 
collaterals have developed or mvolves a vessel close to the hver and 
beyond the site at which adequate side channeb can arise In such cases 
the results ofhgaOonmanimab are duplicated (Figs ii and 12) 

Hepatic Artery 

The effect of collateral channels m miogatmg the hepatic lesions 
produced by occlusion is of even more importance m relation to 
hgation of tne hepatic artery But when due care is taken to place the 
hgature beyond the origin of adequate side channels there is general 
agreement tlut frank necrosis of the parenchyma occurs This has 
been established in rabbits,* ** ** ** ” cats,* * ** ** and dogs *® “ The 
extent of the lesion in the particular speaes seems to be dependent upon 
the completeness with which artenal collateral channeb can be excluded 
and It accordingly vanes &om no effect, through a centrilobular zonal, 
to a massive hepatic necrosis If the latter, it is followed by scarrmg of 
the hver 

In man comparable results are only found m cases where sudden 
obstruction has occluded a hitherto normal vessel at a site near the hver 
In the majonty ofhuman cases such conditions donotapply, forchronic 
artenal disease has long ptecedci the obstcuctiou. and. promoted the 
formation of an adequate reserve of collateral vesseb But a sufficient 
number of cases of sudden obstruction due to injury,® embolus ®® or 
acadental hgation of the artery has occurred to estabhsh that 

necrosis follows 

The discrepanaes between the result of hgation of the portal vem 
m different speaes was seen to be, m. pact, rekted to the dependence 
of the hepatic parenchyma m that particular speaes on the portal 
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blood for Its oxygen supply Investigatjon of the results of portal 
ligation, in relation to those of Lgation of the hepatic artery m the same 
species, shows that some animals rely more on the portal blood for 
oxygen, others on the arterial blood “ In those which rely mainly on 
the latter, ligation of the vein has htde, but hgauon of the artery 
a profound effect This reciprocal relationship is not only adjusted 
differently in different speaes but is readjusted m the same speaes 
according to the state of the general circulation As tlic blood 
pressure falls the liver comes to depend more and more upon its 
arterial supply ** 

Thus, the effects of restricting the blood supply to the hver, whether 
this restriction is produced by mterfcrcncc with the venous or with 
the arterial inflow, are primarily dependent upon the extent to whidi 
the total blood-flow to the liver is curtailed The common destination 
of both the arterial and venous inflows is the intralobular arculation, 
and when this becomes inadequate, either quantitatively or qualita- 
tively, a parenchymal lesion results The extent of this varies with the 
seventy of the ischaerma, but, imOally, it is centnlobular in type 

Hepatic Veins 

Experimentally, partial obstruction to the outflow of blood from the 
hver speedily results m a centnlobular ncaosis of the parenchymal 
cells,” ” " “ whicli IS followed by a fibrosis of the liver especially 
marked round tlic central veins A comparable condiQon occurs 
clinically m Chian’s syndrome** of oblilcratmg cndophlcbitis of 
the hepatic veins * ** ** In this also the immediate lesion is a 

centnlobular necrosis and the ultimate lesion hepatic fibrosis Of more 
importance, however, is the familiar ‘nutmeg hver’®* which commonly 
occurs m congestive cardiac failure and m the less frequent condition 
of constrictive pericarditis In these the immediate obstruction to the 
outflow from the hver is functional rather than structural, bemg due to 
high pressure widim the mfenor vena cava But the effects arc the 
same In mild cases lesions arc seen m the centre of each hepatic lobule 
Here the liver cells have disappeared, or arc dismtcgratmg after necro- 
sis,” and the smusoids arc widely dilated (Fig 13) When the condition 
u more severe the lesions m adjoming lobules jom so as to isolate each 
portal tract and its surrounding nra of hcaldiy parenchyma (Fig 14) 

It IS then evident that the lesion occurs, not m relation to the central 
vems, but equidistant from the portal tracts whence comes the nutri- 
ment for the parenchymal cells It has been customary to explain this 
lesion as due to ‘back pressure ’ by which is implied raised pressure in 
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the centre of the lobule As long however, as the flow of blood 
through the hver is not reversed the intravascular pressure must 




Fjc 13— Congestive card ac fa lure Nutmeg liver MJd case si owing degeneration 
conf ned to the centre of the lobule H and E X 63 
Fig 14 — Congest vc card ac fa lute Nutmeg Ever Advanced case The only surviving 
parenchymal ceUs ate round the portal traas ind cat ng that survival depends upon proximity 
to the inflowing blood H and E X 65 

necessarily be higher in the neighbourhood of the portal tracts where 
the cells are hcatthy, than in the centre of the lobule where the cells 
are dying These considerations bring the phenomena after obstruc- 
tion to the outflow of blood from the liver into line 3vith those observed 
after the restriction of the mffo3v Obstruction to the outflow seems to 
produce us effects simply by impedmg the inflow of blood into the 
lobule 

The final consequences of such obstruction arc those which would be 
antiapated from me anatomical form of the imtial lesion The com- 
monest result is a diffuse hepatic fibrosis which is in no way extraor- 
dinary save that there is a tendaicy for the fibrosis round the central 
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veins to be more pronounced than in other types of diffuse fibrosis * 
Regeneration nodules do occur, but they are not common, and this is 
not surprising in that the lesion is essentially due to curtailing the 
supply ofnutnments to the parciuhymal cells Fibroses due to congestion 
are, however, of slow development Only a mmonty of cases of con- 
gestive cardiac failure, with the requisite degree of congestion, survive 
long enough for their production Patients with constrictive peri- 
cardmes, however, frequently survive for the necessary time, and m 
these fibrosis of the liver is a more constant finding 
Thus all the evidence derived from a study of the effects of obstruc- 
tion to the various hepatic vessels points m one direction, that the 
hepatic parenchyma is orientated to, and dependent upon an inflow of 
blood of appropnate composition The results of mterfcrence witli 
any one of the vessels is determined by die extent to which, m particu- 
lar circumstances, it impaus the intralobular circulauon The mter- 
fercnce may be compensated either by the development of collateral 
channels or by reciprocal augmentation of the 6ow from other sources 
but, if adequate compensation docs not occur, parenchymal degenera- 
tion follows Tlus commences m the centnlobular zone but in some 
cases It may extend to become massive m form Its ultimate results 
are determmed, as m other types of necrosis, by the anatomical form it 
finally assumes 

LOCAL VARIATIONS IN THE INTRAHEPATIC 
CIRCULATION 

Exammation of massive ncctouc lesions in the hver shows that they 
arc unequally distributed m the organ The localization of some of the 
lesions IS apparendy influenced by external pressure for they conform 
m distribution and shape to areas pressed upon by an adjoinmg viscus 
or overlapping lobe But dus explanation can only account for a 
mmonty and m particular it fads to account for tlut predilection of 
massive necrosis for the left lobes of the hver which has been observed 
m animals*®** (Fig ifi) and which was remarked m man long 
ago by Rokitansky,” and has since bc«x confirmed by numerous 
observers*®** “ (Fig 45) 

Stream-line effects m the portal vein 

Glenard ** was the first to suggest that different parts of the liver 
received blood from different regions of the alimentary tract and 
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SCTcge to claim that, m the short portal vein, more or less separate 
currents of blood, each denved from a different tnbutary, existed side 
by side The correctness of this supposition was demonstrated m dogs 
by Gopher and Dick who showed, by mjectmg d) e mto the splemc 
or supenor mesenteric vem, diat the currents from diese vessels kept 
to the left and right respectively m the portal vein As a consequence 
of the arrangement blood from the mtestmc passes mainly up the right 
branch of the portal vem to the right lobes, while that from the spleen 
proceeds by the left branch to the left lobes That this is a genuine 
and consistent occurrence and not merely an artefact produced m an 
acute experiment, is shown by the observation that if the spleen is 
repeatedly mjected with carbon tetradilonde then a hepatic fibrosis 
confined to the left lobes of the organ develops 
But It IS particularly m regard to dietetic massive necrosis that these 
observations have proved of value When rats arc given a diet com- 
pletely defiaent m one respect, then massive necrosis ultimately 
develops m the whole hver If, however, the diet is partially madequate 
then the necrosis develops only m part of the hver, and that part is 
mvanably the left lobes (Fig i6) ** ** It seemed probable that this 
distribution might be correlated with the‘stream-lme’ phenomenon and 

to test this hypothesis ^ ^ ^ 

Indian mk was mjected 
into the spleens of nor- 
mal rats The mk passed 
at once to exactly those 
parts of the hver com- 
monly affected by partial 
necrosis (Fig 15) It was 
more difficult to demon- . '' 

strate that the nght lobes i 
received blood from die 
supenor mesenteric vem j 

for the mk must be 



directly mjected mto the 
vessel and the force of 
mjection bemg unbufF 
ered by any structure 
hke the splemc pulp 
tends to disturb the 
strcam-lmes and throw 
the mk to all parts of 


F*c 15 — V»JcuUr temtones in the Lver 0-2 c c of 
Indun mk injoctsd mto the spleen of an anaesthetized 
rat. As soon as it appeared m the liTcr the organ was 
removed f xed m 10% fbnnol-salme and later cleared by the 
Spalteholz techruque Under surface of liter The Indian 
ink a confined to the left and omental lobes Blood from the 
spleen and oilon goes predominandy to Uiese areas and blood 
from the small intestines to the right lobes. 1} X natural 
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the hver But it has been done and the distribution of blood from 

the small intestine to the right lobes confirmed It is dius evident 



Fic 16 — Partial mjsjive hepatic nscrcMu Raw Low protein d et From left to right aoite 
mass VC nerrom rubacute maiuie nceroos. poir nnrote rcarnng The lesion 15 confined jo 
the left lobes of the I ver sparing those areas wbcb trceive blood from the small mtest ne 
Natural size 



that partial, massive, dietecc necrosis develops in these areas of the 
hver which normally receive splenic blood or, to put it another way, 
such necrosis does not develop m those areas receiving blood from the 
smallmtesttne The inference is clear Dicteticnccrosisisadiseascdueto 
a nutritional defiaency, digestion occurs in the small mtestme, its 
products are earned m the blood of the suMnor mesentenc vein which 
supphes the right lobes of the liver When the diet is adequate, the 
amount of the essential nutnent m the portal blood is high and sufficient 
escapes through the hver to reach the artcrul blood and so nounsh 
the left lobes When, however, die diet is partly dcfiaent most of 
the nutnment is removed by the right lobes, madequate amounts 
get through to the left, and ultimately massive necrosis develops 
there 

It IS, perhaps, ofsigmficancc that no such differences m distnbution 
of the hepatic artcnal flow have been demonstrated The partial dis- 
sociation of the hver mto rwo vascular temtones seems to be mainly 
confined to the portal system, and in that system it is evident that local 
anitomic^ factors, and external agpnts, such as pressure, produce 
alterations m circulation of potential significance 
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CHANGES IN THE INTERNAL ENVIRONMENT 
OF THE PARENCHYMA DUE TO 
CIRCULATORY OBSTRUCTION 

Anoxia 

It bas already been remarked that an invariable feature of the circula- 
tory arrangement m vertebrates is that the hver is supphed with both 
venous and arterial blood and observations have been ated which show 
that, m the absence of arterial blood, necrosis rapidly occurs It is 
evident, therefore, that an essential factor for the normal metabohsm 
of parenchymal tissue is supphed by arterial and not by venous blood 
The most obvious difference between the two is m respect of oxygen, 
arterial blood containing oxygen not only m greater amounts, but 
also at a higher tension It rmght, therefore, be expected that exposure 
to atmospheres deficient m oxygen would produce hver damage This 
is found to be the case both m man ** and animals ” Centnlobular 
necrosis is produced A similar lesion has also been observed when the 
oxygen supply to the hver is diminished by circulatory failure ** 

But, anoxia is a relative term If die needs of the tissue are elevated 
then blood with an oxygen saturation, which would suffice under 
ordmary circumstances may prove quite inadequate Such is the state 
m hyperthyroidism Thyroxme increases the oxygen requirements 
of the hver ’’ and, accordmg to some, but not to all workers, rats 
injected widi thyroxme develop centnlobular necrosis even when 
hvmg m ordinary air C^tainly, m such animals, centnlobular 

lesions appear on exposure to shghtly reduced oxygen tensions which 
are entirely without effect upon ammals not injected with thyroxine 
In man, hver lesions are common m hyperthyroidism ^ In acute 

cases these range from centnlobubr fatty change, or necrosis, to massive 
necrosis of the hver, and chronic cases show the correspondmg sequelae 
of diffuse hepatic fibrosis and nodular hyperplasia It would be rash, 
however, to conclude that the human lesions were entirely the result 
of relative anoxia On the analogy of the experimental results this 
factor probably plays its part But in hyperthyroidism there is a general 
elevation of metabohsm and excessive quantities of other nutnments 
may well be required The resemblance of some of the lesions to those 
of dietetic necrosis, suggests that a rdbitive defiaency of essential 
nutnments may be a sigmficant factor m their production It is clear, 
however, that oxygen lack, whedicr due to a defiaent supply, as m 
exposure to low pressures of oxygen or circulatory failure, or to 
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increased demands by die Lver parenchyma leads to necrosis of the liver 
which IS centnlobular m type. 

The question now arises as to whether the amount or tension of 
oxygen m the blood is the important factor m prcvcntmg hver damage 
In anaemia, die total amount of oxygen m a unit volume of blood may 
be less than one-diird of the normal Yet, m the absence of circulatory 
failure, hepatic necrosis has not been remarked On the other hand 
exposure of ammals to tensions less than one-third of that m air has 
produced hepatic lesions although the amount of oxygen ui the blood 
of such animals is far greater than m many anaemic persons Agam, 
if the amount of available oxygen m the blood flowing mto the hver 
were the essential factor, th«i it would be expected that the hver would 
remove approximately the same amount of oxygen whatei’er the 
level of oxygen saturation m the mflowmg blood If, however, the 
important factor were the tension of oxygen m the blood then the 
amount removed should be proportional to the paracolar tension 
McMichaeVs ** results support the latter supposioon It appears, there- 
fore, that an essential function of the blood supply to the hver is to 
provide oxygen for the parenchymal cells at a sumciendy high tension 
The portal blood bemg pardy i^uced, the necessity for providing an 
arterial inflow to augment its oxygen tension is apparent The reason 
for the existence of a hepaac artery is thus comprehensible 

Deprivation of Components of the Portal Blood 

When the oxygen supply of the hver i$ adequate, sudden and com- 
plete deprivation of portal blood leads to progressive atrophy of the 
hepatic parenchyma even though the supply of arterial blood is un- 
affected (Fig 12) This result xmght be cxplamcd in one of three ways 
A high oxygen tension, such as would occur when the blood supply 
to the part was entirely arterial, might in itself be mumcal to paren- 
chymal tissue If this were so, however, exposure of animals to atmo- 
spheres of pure oxygen should produce hver lesions And it does not 
Under ordinary circumstances the porul blood supphes 60% to 80% 
of the total oxygen requirements of the hver “ Deprivation of such 
amounts of oxygen, while msufliaent to cause acute necrosis, might 
lead to chrome atrophy of die parcndiyma But m this case the 
parenchyma should not almost completely disappear, for the 20% to 
40% of the total oxygen requirements supphed by the hepaac artery 
should ensure the survival of a considerable propornon It seems, 
therefore, probable that portal blood contains some factor essential 
I for the nutnnon of the parcndiymal ossue which is absent from artenal 
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blood Such a factor, presumably, is supplied in the temtory dramed 
by the portal vein It might wdl be a product of digestion 

Severe and mild deprivations 

The foregomg considerations have tended to relate acute necrosis 
to anoxia and Sow atrophy to deficiency of other nutnments It 
would not, however, be justifiable to conaude that this is mvanably 
the case Dietary defiacncies are associated with hepatic necroses as 
severe as those due to anoxia,®* and it is at least possible that mmor 
degrees of oxygen deficiency may lead to atrophy The difference 
seems to be pruiapally one of degree, sudden and severe defiaency of 
either factor resulting m an acute degeneration, necrosis, prolonged 
but less severe restriction m atrophy Circulatory disturbances how- 
ever, more readily produce acute anoxia than acute nutntional defi- 
aency, for the parenchyma is immedutely dependent for its oxygen 
upon the ctrculatmg blood while it contains within itself reserves of 
food which can sustain ic d ng acute ischaemia 

DERANGEMENTS OF THE CIRCULATION IN 
THE DISEASED LIVER AND THEIR 
CONSEQUENCES 

The preservation of a healthy parenchyma depends upon adequate 
supphes of certain substances reachmg it through the blood stream 
The occurrence of partial lesions m dietetic necrosis show, however 
that defiaency of an essential nutnent may exist only m one part of the 
hver, and the relationship of that lesion to the distnbution of the m- 
flowing blood indicates that dificrenccs in the circulation within the 
hver may lead to grave local damage Such local differences frequently 
arise in disease and, if they occur vath any consistency m a particular 
lUness, the resulting lesions may well be mterpreted as the direct effects 
of a pathogemc agent rather than as secondary phenomena due to a 
contingent disturbance of the arculation Such secondary lesions being 
due to deprivation, are identical with diose produced directly by par- 
ticular defiaenacs and, as the composition of the blood differs m 
different parts of the mtrahcpatic circulation the site of the circulatory 
disturbances can often be mferred Clearly, however, such inferences 
are only possible when the blood flowing to the hver is normal m com- 
position If It IS impoverished m any respect, lesions may arise without 
any disturbances of the mtrahepatic circulation or from such minor 
disturbances as would ordinarily have no effect 
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eight hours after exposure to carhon tetrachloride vapour At the same 

time the liver cells were grossly swollen Direct evidence (Fig 19) 

that the intralobular circulation is impeded under such circumstances 

has been obtained by Glynn and Himsvvorth and more recently by 

Andrews 

Carbon tetrachloride is injected subcutaneously into rats and, at 
mtcrvals afterwards, a fine, filtered suspension of Indian ink is injected 
mto the spleen The injection passes into the liver and, m the normal 
animal, fills the intralobular suiusoids, the portal vessels, and the 
hepatic veins Two hours after injection of carbon tetrachloride, 
before centrdobular necrosis has appeared, the parenchymal cells arc so 
swollen that the ink is excluded from, or penetrates only weakly into, 
the central zone of the lobules while it densely mfiltrates the vessels ui 
the portal tracts and the peripheral parK of the intralobular smusoids 
After degenerative changes have appeared m the ccntrilobular cells 
the exclusion of the injection from the central zones is even more 
pronounced (Fig 19) Centnlobular necrosis does not appear, 
however, until some twelve hours after administration of the carbon 
tetrachloride and some eight hours after the sinusoids have become 
narrowed Eight hours is the period of time required, after hgation 
of the hepatic artery, for the development of those histological changes 
we recognize as necrosis Further, anoxia produces vacuolanon in the 
hepatic parenchymal cells provided that the mtralobular circulation is 
not entirely arrested Morphologically identical vacuolation of the 
centnlobular cells is the first sign of degeneration in carbon tetra- 
chloride poisoning 

It dius appears that tlic centnlobular necrosis, after systemic mjecnon 
of small doses of the chlorinated hydrocarbons is due to ischaemia 
of the centnlobular cells, and perhaps to oxygen lack m particular 
Under other conditions, hosvcvcr, deficiency of nutrmients may be the 
operative factor But the sequence of events is the same m all While 
iMgc doses of a noxious factor introduced mto the portal system 
produce direct necrosis, smaller doses or those given mto tlie systemic 
system, reachmg the hver m weaker concentration, cause only swellmg 
of the parenchyma This obstructs the flow through the smusoids so 
thaf by the tune the sJoivJy pezcohtmg Hood reaches ihc centre of the 
lobule It has been largely depicted of those substances necessary to the 
parenchyma Necrosis of the centnlobular cells then occurs Further 
evidence bcarmg on this pomt u provided by studies on poisonmg by 
allyl formate or the endotoxm of Proteus vulgans These substances 



Fic 19 — Show ng the rescncaon of the intralobular cucuhtioa consequent upon swelling of the 
hver cells 1 c c of Indian jnk was injected in the space of 1 nun into the spleei of an anaesthetized 
rat Frozen sections Haeroatoxylin x 48 

A Control Normal injection of the smuso ds B Injection of Ind an ink 2 hours after 
subcutaneous injection of 0-2 c c /lOO g body we ght of carbon tettachlonde The s nu o d are 
greatly reduced in diameter blood is pooling n the portal vessel but an appreciable amount st ]' 
reaches the hepatic veins C Injectioaoflod an nL4boursaf{er carbon tetrachloride The sinu o ds 
are not v ble the hepauc veins are free of ink and the mixture of blood and ink s confined to 
the portal vessels D Injection of Indian ink 24 hours afer carbon tettachlonde The mk scon 
fned to the region of the portal tracts A confluent centnlobular zonal necrosis has developed. The 
first signs of nectos s appear tO-12 hours after the injection of carbon tettachlonde (Glynn and 
Himsworth Cl n cal Saen e 1948 6 233) 
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cause periportal necrosis, the central parrachyma remauung apparently 
normal ” The problem is to esqilain the survival of the central 
cells, for the periportal necrosis seems cxphcable on the basis of direct 
toxic action The first effect following their injection is tvide dilata- 
tion of the sinusoids (Fig 18) At no time are these compressed by 
swollen parenchymal cells The arculanon through the lobule appears 
free That it actually is so is shown by mjectmg a weak solution of 
allyl formate and later Indian ink, into the spleen The mk pouts 
through the affected parts of the liver mstcad of avoidmg them as after 
a similar or subcutaneous injection of carbon tetrachloride The blood 
supply to the central cells is unimpeded They do not, therefore, 
become necrotic 

Centrilobular necrosis occurs m the majority of the common 
diseases of the hver It is seen after poisomng with many synthetic and 
naturally occurrmg substances,* ** ** it 1$ the typical lesion m infective 
hepatitis and homologous serum jaundice ** (Fig 43) In each case 
the lesions are identical It is suggested that, under ordinary circum- 
stances, the lesion directly due to the particular patliogcnic agent is, 
not necrosis, but swelling of the parenchymal cells, and that this so 
mipedes the intralobular orcubaon as to curtail the blood supply to 
die parenchyma most distant from die inflow of blood The result is a 
centrilobular necrosis t Such a view would explain the occurrence of 
an identical lesion m inflammation of the bver from many different 
causes and, as will be seen bter, wiU also explain vanous comphea- 
tions which are prone to supcrvaie m all 

Focal and Midzonal Necrosis 

Focal necroses occur in die midzonal region and may extend round 
half to two-tlurds of this zone, though not so as to form a complete nng 
They arc of common occurrence m autopsy material from human 
subjects but are particularly apt to occur ifthc final stages ofiUness have 
been marked by continued low blood pressure and poor general arcula- 
tion Such lesions arc limited to a few lobules and can usually be 
related to a particular portal tract Thar distribution can be under- 
stood if It is remembered that the so-called central vein is actually 
at die periphery of die circubtory territory siipphed from one portal 

t Mifgraich Andrews ind Gall*** hwf radcpcnduidy come lo a sinulir conclusion While 
accepnng the above explanation of the isecioas associated with poisoning by the chlorinated 
hydrocarbons he suggests that the circulatory retardanoo in &tal cases of malaru and blackw ater 
fever u due to a riflcx constriction of the hqune vcmi Hartroft”** *> hasilso put forward an 
identical expU itton of the coiCcaJ nectoaa of the kidney which occurs 1 1 choline deficient ran 
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tract and that blood from several adjoining portal tracts drams mto 
each central vem The local lesions mus occur towards the penphery 
of a particular circulatory temtocy, wWe the effects of a fading 
circulation would be most felt The survival of the cells round the 
central vem can be attributed to their denvmg nourishment from blood 
draming mto that vem from adjommg portal tracts 
Midzonal necrosis, m the sense of a complete rmg of necrosis 
limited to the midzonal region of the lobtde, is said to occur in yellow 
fever In this condition, however, there is such a disorganization of 
the whole lobule that it is difficult to make out any precise distnbution 
of the lesion After consultmg numerous pathologists, both in Europe 
and Amenca, I have only been able to see a few specimens for which 
any claim could be made that diey showed a complete midzonal 
necrosis In all save one the midzon^ appearance was seen only m a 
few lobules m the secnon the remamder showmg varymg degrees of 
mcomplete midzonal focal necrosu In a smglc section, foimd for me 
by Professor Arnold Rich of Balnmore, the lesion seemed to affect all 
lobules It IS apparent therefore, that a precise midzonal necrosis if it 
exists, and is not cither an artefaa dependent upon vagaries m cutting 
the section or a transient mtermcdiate stage m a more extensive 
lesion occurs with extreme rancy Sudi a lesion could be produced 
by a succession of focal necroses the patient dying at the crucial stage 
when the midzonal ring of lesions had just been completed and before 
degeneration had occurred m the more centrally placed cells which 
were now deprived of their blood supply 

Massive Hepatic Necrosis 

Massive hepatic necrosis is also explicable on a circulatory basis 
This lesion is of tsv o kinds One is merely an extreme degree of centn- 
lobular necrosis and, hke the milder form of this lesion, involves every 
lobule throughout the hver It would automatically result if a more 
pronounced swelling of the parenchyma m zonal necrosis produced a 
more nearly complete arrest of the mtralobular circulation But the 
othes type which occuis m dietetic necttysis presents more difficulty 
It IS charactenzed by the irregular distnbution of the lesions withm the 
liver so that areas where every parenchymal cell is dead alternate ivith 
areas in which all appear healdiy This is in conspicuous contrast to a 
zonal lesion which uniformly involves the whole organ In the gross 
the areas of necrosis are sharply demarcated from the healthy hver 
tissue and have a general predilecdon for the left lobes of the organ 
(Fig i6) Microscopically die demarcation may be sharp so that there 
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IS 3 precise division between necrotic and living tissue (Fig 20) In 

other cases the necrotic area may be bordered by a zone, one or two 



Fta 20—Fieatl erntuve btptae oecto 1 SboH ag the thirp line of den treeana 
between the necrotic and healthy u uie In the upper half of the tect on all the pa en 
ehyinal ccUi are dead sn the lower they are eoi rely normal. Rat Low pro end t 
H and £ x 30 

lobules deep where only part of the lobules are damaged The 
appearances m this border Imc zone arc most confusing Sometimes 
the mtralobular lesion is mainly around the central vein somctmies 
haemorrhages occur round the portal tracts and at others both types of 
distribution may be found But m the majority the distribution is so 
irregular as to be uncUssifiablc There arc therefore many objections 
to accepting such massive necrosis as a simple exaggeration of a zonal 
necrosis Nevertheless its pcculiantics arc explicable on the basis of 
arculatory disturbances 

The predilection of dietetic, massive hepatic necrosis for the left 
lobes has already been explained by the diilercnt blood supply of these 
lobes If Indian ink is mjected mto the spleen of a living ammal and 
Its appearance m the liver clostdy watchM it will be found tliat the 
mjecaon appears neither simultaneously, nor in um/brm concentration 
throughout the whole of the left lobes In certain areas it appears 
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quickly and the injection is intense, m others its appearance is delayed 
and the injection weak (Fig 21) There k some constancy about this 





Fig 21— Showing the icregulat d smbuDon of the nrculation m the 
normd liver and che conetponding trr^uJtf distribution of mass ve 
necrosis Rats Left hepatic lobes Natura s ze 

I^c—NortTuI anunai after injection of 0 2 c c Ind an ink into the 
spleen 

R Partial mass ve hepatic necrosu Low protein d et 

distribution Areas normally pressed upon by an adjoining viscus or 
lobe of the hver, and the borders and lower part of the left lobes take 
the miecnon weakly It seems that the circulation, even within the 
same lobe of the liver is not uniform Certain areas are well supphed , 
others relatively poorly A peculianty of dietetic massive necrosis 
is that unlike the aonad necroses which develop m hours or days it 
requires weeks of exposure to the necessary conditions before it 
develops Presumably durmg die long latent penod the particular state 
of deficiency necessary for the development of the lesion is slowly 
bemg reached m the liver, but it is not until the deficiency reaches a 
certain level that necrosis appears It then appears suddenly Such a 
state of nutritional deficiency would develop first m areas where the 
circulation is relatively poor The tendency of the lesion to occur in areas 
subject to shght, but persistent, pressure from neighbourmg viscera 
has already been remarked Sudi pressure, however shght, must 
impede the blood supply and continued over several weeks this may 
have significant effects 

But these considerations do not explain why the necrosis is massive 
m form if not at its mception at least from a very early stage The 
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explanation is indicated by the carhcst itagc of the lesion At first sight 
the lesion appears to be limited to die periportal zone with pools of 
blood round every portal tract (Rg 22 a) But on closer exanunation 
It will be seen that the parenchym J cells throughout the whole lobule 
are severely damaged or dead Their nuclei are disintegrating or pyk- 
notic, the cell bodies are swollen and their outlines so indistinct that 
they often appear fused together in one mass (Fig 22 b) It is suggested 
that all the parenchymal cells widun the lobule have suddenly swollen 
to such an extent as to arrest completely the intralobular circulation 
As a result blood is dammed back m the vessels of the portal tract and 
at the entry to the smusoids The distension of these latter with blood 
gives the superficial appearance of periportal haemorrhage The 
inevitable result of such a complete arrest of the intralobular circula- 
tion IS death of all the parenchymal cells withm the lobule The 
variations m distribution of the necrosis m the borderline zone are 
cxphcable by differences in the degree of parenchymal swelling 
m adjoining lobules whose vascular connections are not entirely 
separate 

This explanation of the producoon of tins type of massive necrosis 
IS compatible with our knowledge of the affects of anoxia on the 
hepatic parenchyma It has been shown that anoxu produces paren- 
chymal vacuolauon only if some degree of mtralobufar circulation is 
maintained ** This finding has been adduced to support the explana- 
Qon of ccntnlobular vacuolation and subsequent necrosis, wluch is 
such a conspicuous feature of carbon tetrachloride poisomng, where 
the intralobular circulation is beheved to be only impeded With 
complete arrest of that circulation, such as is postulated to occur m 
the parts affected by dictcuc, massive, necrosis, death of the paren- 
chyma without vaaiolation would therefore, be expected This is 
actually what is observed 

Infiltrations of the Liver 

A similar, but much milder, disturbance of mtralobular circulation, 
exists m hvers which arc heavily infiltrated with such substances as fat 
Microscopic examination shows the parenchymal cells, and m some 
cases the Kupfer cells grossly distended and compressing the sinusoids 
Injection of organs m wludi the infiltration is unequily distributed 
shows that the Indian ink penetrates less easily into the smusoids of 
lobules, which are heavily mfilttatcd, than into those on which the 
infiltration is light (Fig 23) Extensive noroses, however, arc seldom 
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seen \mdet diese conditions and it seems likely tliat the obstruction to 
the intralobular circulation is insufficient for this purpose But more 
chronic types of degeneration, leading to quiet dismtegration, are 
present and are usually first seen round the central vein It is not sug- 
gested that all degeneration m these conditions is entirely due to the 
circulatory impairment The actual infiltration of the cytoplasm may 
itself be deleterious But the circulatory disturbance at least contributes 
to the degeneration of the hepanc parenchyma in the centniobular 
zone and this if continued, will lead eventually to the development of 
diffuse hepatic fibrosis 

Fibrosis 

The classical researches of Herrick** and Meindoe ” have 
demonstrated that gross distortion of die arculaaon occurs m fibrouc 
livers Not only is there a reduction in the total vascular bed but the 
normal relationships between the different vascular trees are greatly 
disarranged As the lobules ate destroyed the hepaac veins come into 
closer rdationship to, and finally are incorporated m, the portal tracts 
so that much of the inflosvmg blood is short-circuited past the paren- 
chyma Ultimately the blood vessels arc almost confined to the fibrous 
tissue and are progressively obliterated as this develops into an avascular 
scar The development of these alterations of the hepatic circulation 
has been demonstrated by means of X-ray photographs taken after 
mtracardiac mjections of thorium dioxide into animals with hepatic 
fibrosis due to butter yellow With such a techmque the normal 
hver appears as a homogeneous shadow the thorium dioxide being 
uniformly distributed throughout the lobular sinusoids After fibrosis 
Has developed however, the hver appears as a collection of ring 
shadows and the thorium is confined almost entirely, to vessels in the 
bands of fibrous tissue*^ But such intrahepatic alterations in circula- 
tion are not the only ones occurring under these conditions Outside 
the fibrotic hver collateral vessels develop and carry much of the 
portal blood past the organ 

As a result of these changes the parenchymal cells become largely 
deprived of thetr supply of portal blood and arc ultimately nourished 
almost entirely by the hepanc artery ” The situanon m hepanc fibrosis 
thus bears resemblance to that af^ obstruenon to a branch of the 
portal vem The effects on the hepatic parenchyma are also similar 
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Chronic degeneration leading to atrophy occurs m parts poorly 
supphed with blood, hyperplasia m die parts where the flow is free 
But steadily the amount of fibrous tissue increases and, as tins by its 
contraction constricts more and more vessels, areas of parenchyma 
hitherto so well supphed with blood as to Iiave become hyperplastic, 
find their blood supply reduced and m turn degenerate Thus steadily 
the process progresses until die amount of parenchyma is reduced 
below the necessary minimum Then death occurs 

In the early stages of fibrosis of the liver, this steady sequence is 
not established Experimentally dm lias been demonstrated m fibrosis 
due to butter yellow,*® or carbon tctrachlonde, and a distinction has 
been drawn between the reversible and irreversible stages of the 
condition But once the fibrosis has passed a certain stage, even 
though the agent that inituted the lesion is no longer operative, the 
arculatory derangements appear to be such as to ensure its automatic 
and mevitable further development Impaired blood supply alone can 
determme chromaty, and to this may be attributed, in large part, the 
relentless progress, and ultimately hopeless prognosis, m patients with 
chrome fibrouc lesions of the hver 

THE RELATIVE IMPORTANCE OF 

CfRCULATORY FACTORS IN THE 
PATHOGENESIS OF HEPATIC LESIONS 

It thus seems that circulatory factors play a large part m determinmg, 
not only the course, but the actual appearance of many hepatic lesions 
Differences in circulation to the different parts of the hver account for 
the irregular distribution of certam types of necrosis within the organ 
as a whole Disturbance of the blood supply by fibrosis may set m 
tram a fatally progressive lesion Swellmg of the parenchymal cells 
may so interfere wth the mtndobular circulation as to produce 
damage Mild swellmg, which only slighdy restricts the mtralobular 
circulation, leading to quiet d^cneration, more marked swellmg to a 
centnlobular necrosis, gross swellmg, causmg complete arrest of the 
circulanon, to massive necrosis Thus, m many abnormal conditions 
of the hver, the lesion which dominates the present state and future 
course is due, not to the direct and speafic action of the pathogeme 
agent which mitiates the illness, but to a secondary plienomenon 
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consequent upon a non-specific derangement of the mtra-hepatic 
circulation. As such it is essentially a complication, but a comphcation 
of such inevitabihty that, for practical purposes, it can be regarded 
as part of the mechanism by which pathogenic agents produce their 
effects. Nevertheless, for the dearer understanding of morbid pro- 
cesses in the liver it is necessary to distinguish such secondary lesions 
from primary lesions which are directly due to the noxious substance. 
On occasion the pathogenic agent, eitliCT because it is specially virulent 
or because it is present m unusually high concentration, produces 
by Its direct action on the parenchyma lesions of such seventy that 
death of the cell occurs. In general, however, the pnmar^' lesions are 
surpnsmgly niild, being often little more than mmor degenerations from 
which recovery is possible. Such occur m many and diverse illnesses 
Their inevitable effect is a secondary centrilobular lesion whose seventy 
IS related to the degree of parenchymal swelling produced by the 
pnmary lesion. 
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CHAPTER III 


NUTRITIONAL FACTORS IN LIVER INJURY: 
EXPERIMENTAL 

The influence of diet in nutigatmg, or exaggerating, lesions of the liver 
due to certain poisons has been known for more than thirty yean ** 
but only rccenuy has it been rcahzcd that abnormal diets themselves 
lead to severe hepatic injury Lookmg back it is possible to see that 
clues pointmg to the influence of dietary abnormshtics were previously 
available but, current opmion not bemg attuned to their significance, 
their import was missed As long ago as 1914 Chalatow^^ reported 
the development of hepaoc flbrosis m rabbits given cholesterol m oil 
for the purpose of producing adicrosclcrosis, and this observation 
lias been madentally noted by several subsequent workers*’ ** (Figs 10, 
48) But these results, being produced by the administration of a 
particular dietary component, in proporoons which did not occur in 
naturally occurring diets, were regarded as toxic effects, and as com- 
patible with the prevaihng view which atmbuted liver injury to the 
presence of exogenous and noxious substances It required the 
demonstration thathver injury could be produced by dietary deficiency 
for the importance of dietetic factors to be fully appreciated This 
demonstration was provided in 1935 by Wcichsclbaum 
Wcichselbaum showed that rats, on a diet low in casern, after a few 
weeks suddenly became ill and died with ‘haemorrhages’ mto the hver 
He showed further that these lesions could be prevented by giving the 
sulphur-containmg ammo-aads, cystmc or mcthiorune Tins work 
attracted httle attention at the tunc, but some four years later a senes of 
papers began to appear on die cxpenmental production of ‘arrhosis of 
the hver’ 41 4* «* » »» « 74 -■ so these attention was 

directed to the producaon of fibrotic lesions, but it was soon observed 
that, mconstantly and irregularly, rats on die diets devised to produce 
fibrosis showed lesions similar m appearance to die ‘haemorrhages 
desenbed by Weichselbaum The true nature of these was then 
recognized by Gyorgy and Goldblatt*' to be acute necrosis All save 
one group of workers assumed that dicse acute lesions were simply a 
stage m a smgle sequence leading to ‘portal arrhosis’ Daft, Sebrcll 
and T.iDi p » however, on the basis of expenaients showing that 
48 
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different dietary supplements affected differently the madence of 
necrosis and of fibrosis, suggested that the two conditions were 
distmct, but, bemg unable to produce one lesion mdependently of the 
other, Aeir suggestion did not meet with general acceptance Now, 
as it happened, the diets used to produce hepatic fibrosis were such as 
also produce fatty infiltration of the hver This lesion also was therefore 
included with dietetic necrosis and fibrosis and generally regarded as 
the imtial and essential lesion m the sequence 
Research into the causation of dietetic hepatic mjury was mevitably 
mfiuenced by these views If all dietetic lesions were regarded as but 
stages in a single sequence then it was reasonable to search far a single 
causative factor If, on the other hand, this view was mistaken and 
there were actually several kinds of dietetic mjury, then such a search 
would lead to confusion This is apparently what happened The most 
discordant results were received and it is no exaggeration to say that, 
at one time or another, different workers mdictcd every ietary 
component, save carbohydrate, as the causative agent so that BoUman,** 
writmg m 1943, was driven to conclude that the lesion had numerous 
causes In 1944, however, Himsworth and Glynn** ** brought forward 
evidence that there were two kinds of experimental dietetic injury, 
one, an acute massive necrosis, the survivors of which developed post- 
ncCTotic scarring and nodular hyperplasu, the other an insidiously 
developmg diffuse hepatic fibrosis A fibrosis of the hver ultimately 
develops uom either mjury, but the type differs in each and to only 
one IS necrosis a necessary antecedent The necrotic sequence is re- 
lated to dcfiaency of protem and tocopherol, the diffuse hepatic 
fibrosis to fatty infiltration of the liver This view has been justified 
by their producing one lesion mdependently of the other 

THE CLINICAL FEATURES OF THE TWO 
TYPES OF DIETETIC INJURY" 

Massive Hepatic Necrosis and its sequelae 

When rats are placed on an appropnate low protem diet they 
contmuc m apparently good health, and may even grow, for some 
weeks Then illness develops The more dcfiaent the diet the shorter 
the latent period before the appearance of illness and the more severe 
and sudden its form when it appears Animals active and well m the 
motnmg may be dead m the cvenmg First, they become quiet and 
huddle m the comer of the cage Their temperature falls, mey lose 



50 THE UVER. AND HE DISEASES 

consaousness, breatliuig is almost imperceptible, and then the animal 

quietly dies Rardy convulsions precede the end 

This clmical course is remarkable m several ways First, there is the 
long latent period, dunng the whole of which the animal, although 
exposed to the conditions necessary to produce illness, remains 
apparently healthy Second, there is the nature of the illness wluch 
appears without any alteration m die environment, wthout any 
wammg, and with a suddenness which is not usual m defiaency states 
Then the hver is enlarged to palpation, ohguru develops and albumi- 
nuria IS often present In monbund ammals haemoconcentration is 
foimd Subsequently ammo-aads may appear m the urme, together 
with traces of urobihn and bilinibm, but clmical jaundice is rare m a 
first attack 

If the ammal survives the acute illness the abnormal constituents 
disappear from the unne m a few days Appetite returns in about a 
week and activity becomes normal But, although the weight may 
agam begin to increase, it rarely rcachw die same level as that of un- 
affected aiumab of the same age Subsequently one of lliree events 
may happen The animal may contmue m fair health Another, and 
tlus time fatal attack, of massive necrosis may supervene Jaundice, 
asates, pencardial and pleural effusions and oedema may gradually 
develop and die ammal die with the signs of cliromc hepanc failure 
and porral hypertension 

Diffuse Hepatic Fibrosis 

Tlic chnical course of rats developing diffuse hepatic fibrosis is very 
different For several months after receiving a diet designed to produce 
fatty infdtration of the liver the animals grow steadily and show no 
signs of illness Growth then ceases and the weight, after remaining 
stanonary for t\vo or three montlis, begins to fall The fall is erratic, 
bemg mterrupted by transient gams in weight It continues for more 
months and then, usually, an mtcrcurrent illness supervenes and at 
autopsy diffuse hepatic fibrosis is found This sequence is m marked 
contrast to that of animals with dietetic necrosis The course is m 
sidious, there are no episodes of acuw illness The process is measured 
m months instead of weeks and it is not until the weight lias com- 
menced to fall that even microscopic signs of liver fibrosis can be found 
with any certamty 




Fig 24 — Thr stages of CTpcr mental masHve hepatic necrosi* produced by a low protein 
diet Rats X 

A Early acute stage 6-12 hours aftet the onset of symptoms 
B Later acute stage Lesion 24-48 boun old. 

C Subacute suge Lesion >-14 days old 

D Liver shruolcea and d scorted as a remit of post necrot c seamng and nodular hyper 
plasia Lesion probably 2 months old. 

(CBysm and Hunsworth JJ>alh a dBact 1944 56,297) 
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PATHOLOGICAL FEATURES OF DIETETIC 
LIVER INJURY 

Massive Hepatic Necrosis and its sequelae 
The hvers of animals killed, within an hour or so of appearing ill, 
are swollen, generally vermihon m colour but spotted on their surface 
with dark red Hecks (Fig 24A) Such an appearance is rarely found at 
autopsy in human cases but is sumlat to that seen, through the peritoneo- 
scope m human subjects with the early stages of massive necrosis of the 
hver Some twelve or twenty-four hours later the appearance has 
altered The hver is, in general, pale yellow and spotted on its surface 
with bnght red areas It resembles the hvers from human cases with 
‘acute yellow atrophy’ (Fig 24B) Two or three days to a week later 
the orcan has the dull yellow appearance of Cheddar cheese but, on 
Its surface, depressed dark-red areas of considerable extent (Fig 24c) 
have now appeared The appearance is that of ‘subacute red atrophy’ 
In the course of some weeks the yellow gives place to normal hver 
colour, the red areas disappear and are replaced by depressed and 
irregular scars (Fig 240} 

The sequence of microscopic changes show a similar close corres- 
pondence to those seen m human cases of massive hepatic necrosis 
In the earliest stage, found only mammalskiUedatthefirstsign of illness, 
the vessels in the portal tract are congested, the tracts themselves sur- 
rounded by pools ofblood, and the parenchymal cells are seen, although 
still tn sUti, to be severely damaged, if not already dead (Bg 23) 
Withm twenty-four or forty-eight hours of the onset of illness the 
classical picture of acute massive hepatic necrosis has developed In die 
affected areas every parenchymal cell is dismtcgratmg but the Kupfer 
cells and the tissues of the portal tracts survive unscathed (Fig 25) 
Later, at the stage of ‘subacute red atrophy’ the debris of dead cells 
has been removed The smusoids are dilated and engorged with blood 
so that the necrotic areas acquire a ted colour (Fig 26) The Kupfer 
cells are enlarged and numerous and a cellular reaction is apparent m 
the portal tracts Thereafter the reticuhn framework of the affected 
lobules gradually collapses, bringing neighbouring portal tracts into 
apposition. Conspicuous proliferation of bile ducts occurs The site 
of necrosis thus comes to be occupied by an agglomeration of bile 
ducts, vessels and fibrous supportmg tissues with, here and diere, 
small groups of survivmg parenchymal cells 
The stage of post-necrotic scarring has now been reached, and as the 






detail Although macroscopic examinatton may suggest that the liver 
IS uniformly affected m dietetic massive necrosis microscopic examina- 
tion shows that it never is Large areas of relatively healthy tissue 
survive between the areas of necrosis with the result that when post- 
necrotic scarring occurs the fibrosis is irregularly distributed through 
the organ (Fig 3) At this stage bands of vascularized fibrous tissue, 
containing numerous prohferating bde ducts cut sharply across or 
circumscnbe areas ot hver composed of entirely normal lobules 
(Figs 7 34) Such areas of normal lobulation are the most charac 
tcnstic feature of post necrotic scamng They can be recogmzed 
with certainty by finding withm diem normal portal tracts standmg m 
normal relationship to normal hepatic vems With the passage of time 
the compulsion to parenchymal hyperplasia which occurs whenever 
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the amount of functionmg hcpadc tissue has been reduced, begins to 
manifest its influence It affects not only the areas of normal liver 
lobules, but also, and more particularly, the isolated group of cells 
enmeshed in the scars In the former larger but architecturally normal 
lobules are produced But, because of the absence ofa reticulin scaffold- 
mg, the isolated cells m the scars cannot produce hver lobules The 
only course open to them is concentric hyperplasia and the result is 
nodules of parenchymal tissue devoid of lobular structure (Fig 27) 
Concurrently with the parenchymal hyperplasia contraction of the 
scar tissue is occurring, cutting deeper mto the organ and constricting 
the parenchyma mto nodules The final result is a grossly distorted 
organ which, from its most obvious feature, is often termed nodular 
hyperplasia of the hver, or even hepar botryoidcs In this type of 
hepatic fibrosis, therefore, there arc two types of nodules, those which 
are merely masses of parenchymal cells and those containmg normal 
hver lobmes The former occur m other hepatic fibroses, tlie latter 
only m post-nccrotic scarrmg Careful search may be needed to find 
these, but once normal lobulation has been discovered m a fibrotic 
hver, It can be stated with confidence that the precedmg lesion was a 
massive hepatic necrosis 

Diffuse Hepatic Fibrosis 

Diffuse hepaac fibrosis develops m livers which are the seat of 
heavy, prolonged mfiltrafion and, in dietetic experiments, such mfiltra- 
tion IS usually due to neutral fat For the first few montlis while the 
animal is gaming weight, this u the only change found (Fig 28 \) 
Later, special stains reveal a thickening of the reticuhn fibres m the 
region of the portal tracts or central veins These fibres gradually 
extend to hnk up with each other so that, soon, there develops, through- 
out the whole hver a fine fibrous network isolatmg and mterscctmg 
the individual lobules (Fig 28 b) At this stage the organ appears 
macroscopically, still to be the site of simple fatty mfilcration There- 
after the bands of reticulm thicken and mature so that they begin to 
take the stains for fibrous tissue (Fig a8c) Fat diminishes m the 
organ so that its colour changes from bnght yellow to buff or bronze 
The fibrous tissue cotitcacti and die circumscnbed parenchyma proh- 
ferates so that the organ becomes finely granular on its surface (Fig 29) 
Microscopic exammanon now shows gross disturbance of tlie lobular 
architecture throughout the liver It is impossible to find a normal 
portal tract or centr^ vein, and it is no longer possible to distmguuh the 
ongmal portal tracts, even by iiyccting the bihary system wth Indian 
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F:c 28 — D ffiise hepatic fibros s (51) £xpem a tal Rat High fat moderate protem diet 
Laidlaw s ret culm sta n X 44 Compare vid> Fig 39 
A Fatty Lver 

B Earliest stage of dffusefibrois Fkk bands ofconnective tissue extend ng out to Ink op 
the vessels In this case the linkage n mainly between the hepatic ve ns 
C Later stage The connective tissue bauds have thickened and are now nvad ng the 
parenchyma and isolating segments of the lobule 
D Advanced stage. The conneenvc tissue bands ate di ck and the isolated parenchymal 
cells have undergone conccncnc fayperplas a nto small nodules Fat has largely d s- 
appeared 6om the pattnchyml 
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mk, for bile ducts have grown along the fibrous bands so that, not 
only portal vems and hepatic artenes, but central veins also have now 



Fig 29— Diffuse hepsaefibtosu £].periinenul Ratj{5l) Higlifit moacuceprotemd ec 
I n»tur»l iwe From left to right — 

Early stage The bver is enJarced and covered unirormly with fine granulations 
Intermediate stage The liver u covered with fine granulauons some of which are tinder 
going hyperplasia and project ng as small nodules 
Late stage The Lver is atcoph c. the left lobe having aln ose 6 sapprsred The organ is 
uniformly covered with nodules of modente tire which vary relatively Ltile m iixc No 
normal liver tissue tenia iis Compare with Fig 38 

their accompanying bile ducts Ensnared portions of lobules have hyper- 
trophied concencncally to form nodules devoid of the normal vascular 
pattern, and eccentric atrophy of other lobules has occurred so that any 
remaimngveinsaretakenupmthesuiTOundmgfibroustissuc Theparen- 
chymal cells themselves show less fat but minor degenerative changes 
(Fig 28 d) The classical picture of ‘portal cirrhosis’, or as it can more 
precisely be termed, difiuse hepatic fibrosis, has insidiously developed 
The sequence of gross changes is shown in, Fig 29 
In distinguishing this condition from post-nccrotjc scarring there arc 
three features that must be stressed First, the development is in- 
sidious, not sudden Second, frank necrosis docs not occur at any 
stage Third, the process is uniform and when the lesion is established, 
every lobule is a/Jected and no normal lobulation can be found 

THE CHEMICAL PATHOLOGY OF DIETETIC INJURY 
Massive Hepatic Necrosis 

Livers showing the acute necrosis are enlarged and, compared witli 
hvers from unaffected animals on tlw same diet, arc heavier m proper- 
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non to the body weight (Fig 30) They contain no glycogen, a 
decreased propornon of protein, and an increased propornon of 
water In early lesions 
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regarded as a necessary precursor of dietetic necrosis ** The mcrease 
in size and weight of affected livers is due to oedema Such oedema 
IS confined to the hver It can be accounted for by mfiltration of 
the organ with a fluid containing protein in the concentration of 
approximately 9 g /lOO cc As a result of such infiltrations the 
protem content of the hver as a whole is mcreased but, the protein 
concentration m the oedema fluid bemg less than that in normal 
hver tissue, the concentration of protem m the affected organ is 
reduced The water of the oedema fluid is apparently denved from 
the plasma, for, simultaneously, haemoconcentration occurs The 
source of its protem is obscure It cannot be cellular mfiltration as an 
mcrease of total protem m the hver is found before this occurs It may 
be the plasma protems, these bemg concentrated by preapitation m 
the oedematous organ Lymphoedema from compression of the mtra- 
hepatic lymphatics by the swollen parenchymal cells may also contri- 
bute These changes m composition are not characteristic of necrosis 
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for they occur, but to a Jess extent, in uunor degenerations such as 
cloudy swelling ’* They do, however, occur suddenly If, when 
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necrosis affects a few of the animals in a Jierd on the necrogcnic diet, 
the whole herd is killed, the livers are found to be cither entirely 
normal or abnormal in composiaoii Transitional changes of com- 
position are not found But the abnormal chemical findings do not 
persist The livers of survivors arc of normal composition and, 
although conspicuously distorted m shape, arc chemically indistinguish- 
able from those of unaffected animals 
Diffuse Hepatic Fibrosis 

When animals arc given a diet which produces heavy fatty infiltra- 
tion of the liver the concentration of fat in that organ nscs rapidly 
to a maximum in the first few weeks and, tlicreafter, falls gradually 
so that when diffiise hepatic fibrosis is fully developed the fat content 
may be within normal hmits Livers wluch arc the scat of diffuse 
fibrosis contam more water and protein, m proportion to the body 
weight, than normal livers But Aese changes are not characteristic of 
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fibrosis for ^ey occur, aldiough to a lesser degree, with fatty infiltra- 
tion long before there is any sign of fibrosis No excess of water and 
protein is found until the concentration of fat has risen above 15% of 
the wet weight of the hver At higher concentrations the excess is 
roughly proportional to the fat content As fibrosis develops, however, 
the excess continues to increase desptc the fall m the fat concentration 
From the standpomt of gross chemical oimposition, therefore, livers 
m the pathological sequence from fatty infiltration to diffuse hepatic 
fibrosis constitute one smooth sequence of qualitatively similar, but 
quantitatively mcrcasing, change, and it is evident that the essential 
changes m composition of the organ have been initiated long before 
there IS any pathological evidence of damage Evidence has already 
been presented that m livers grossly distended with fat the blood 
tmusoids are compressed It seems reasonable to suggest that under 
similar conditions the lymphatics are similarly compressed, thus leading 
so a retention, of lymph ui the organ which would account for the 
observed excess of water and protem In many pathological processes 
chronic lymphoedema forms a basis for the development of fibrosis 

THE PATHOGENESIS OF DIETETIC MASSIVE 
HEPATIC NECROSIS 

The Dietary Factors Responsible 

By comparison of difierent diets it can readily be shown that dietetic 
massive necrosis is not due to defiaency of fat. carbohydrate, mmcrals, 
chohne, thiamine, pyndoxme, riboflavin pantothenic aad, or vitamins 
A and D It can similarly be shown that contrary to the views of many, 
it IS not due to excess of fat which, indeed, tends rather to mitigate 
than to facilitate its development The dietary correlation is with 
cystme and tocopherol 

The role of cystmc was elucidated on rats receiving a diet unsupple- 
mented with tocopherol The development of the lesion was, under 
these circumstances, found to be correlated with the intake of protem, 
not the proportion m the diet, but the absolute amount eaten each day 
When casern is the source of protein, an albmo rat ofa pure Wistar stram 
requires at least 500 mg daily to prevent the lesion Withaoomg daily, 
generaliaed necrosis soon develops, with mtermcdiate values it appears 
more slowly and the lesions tend to involve only the left half of the 
liver But the quality as well as the quantity of protein matters When 
yeast protein is used in place of casern, the lesions are generahzed and 
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develop rapidly, and amounts as large as 1500 mg daily are insufFiaent 
to prevent its occurrence ** Tlie most obvious difference between yeast 
protem and casern is that the former is poor m methionme, and it was 
found that when the yeast diets were supplemented with 20 to 21 mg 
of methionme daily, necrosis \ias prevented Previously Daft 
had noted that the mcidence of haemorrhagic lesions m animals taking 
diets designed to produce ‘cirrhosis’ was reduced when small amounts 
of cystme were added to Ac Act, and Gyorgy and GoJdblact m 
experiments with the same object had reported that meduomne 
retarded the development of ‘arthosis’ Unbeknown to either Ae 
American or Enghsh workers. Hock and Fmk “ m Germany were 
workmg on similar Imes They also used yeast as Aeir source of pro- 
tein, correlated Ae development of necrosis wiA Ac povertv of Aeir 
Afferent yeasts m sulphur-contammg amino-acids and showed that Ae 
lesion could be prevented by small supplements of cystme It remamed 
to establish wheAcr cyseme or methionme dedaency was tlie cause of 
the lesion Tlus problem presented paiucular Afficultics because, 
methionme being converted to cystme m Ac body,’® ** and cystme 
bemg known to spate the utAzanon of methionme,®* administration of 
mediionme is necessarilj equivalent to giving a mixture of methionme 
and cysOne m unknown proportions, while admimstration of cysone 
conserves whatever supphes of methionme arc available to the animal 
By a fortunate observation, however, Ae solution was found Usmg 
Acts m wluch Ae sole source of nitrogwi was supplied by a mixture 
of synthetic ammo-acids, it was observed that methiomnc deficiency, 
when ample cystme was present, led to the development of a macro- 
cytic anaemia and hypoprotemacniia but not to necrosis These lesions 
were preventable by even small amounts of methiamnc But if cystme 
were omitted from Ac Act yet just sufficient metiuomne given to 
prevent anaemia and hypoprotemacmia, typical massive necrosis 
developed The nutritional &ctor responsible for Ac development of 
dietetic massive necrosis under Aese conditions was, therefore 
deficiency of cystme 

The relationship between dietary massive necrosis and tocopherol 
deficiency emerged later In 1944 Schwarz’®* produced necrosis of 
Ais type, in rats, by means of a diet containing as much as 15% of an 
alkah-treated casein, but observed no lesion when crude ca'cin was 
used m the same amoimts Tlie lesion developing on the special casein 
diet was prevented by supplements of wheat germ and die prc\ cntivc 
factor was later shown to be tocopherol At Ac time these results 
were not generally available but Gyorgy"®* independently produced 
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Similar evidence Searchmg for die explanation of the mconstancy 
with which massive necrosis occurred m animals on his diets, he noted 
a relationship between the mcidaice of the lesion and the type of fat in 
the diet, and later correlated this widi the tocopherol content of the fat 
He then showed that the madence of the lesion, on a diet deficient in 
sulphur-containing ammo-acids was decreased by supplements of 
tocopherol, although adequate dietary cystmc prevented the lesion 
even when the supply of tocopherol was deficient 
Gyorgy’s results were rapidly confirmed by Himsworth and Lmdan®*^ 
who were able to show that daily supplements of 5 mg of a tocopherol 
to rats taking their most effective necrogcnic diet — that supplymg 
50Q mg of yeast protein daily — prevented the development of massive 
hepatic necrosis Next, inquiry among the English workers who had 
been unable to produce the lesion, chated the information that they had 
added supplements of tocopherol to the yeast protem diet under the 
impression that mstrucaons to use such had been inadvertently omitted 
from the pubhshed account On repeating their experiments without 
adding tocopherol typical lesions were obtained But this did not 
entirely remove the discrepancies between the results from different 
laboratories While Himsworth and Lmdan still contmued to obtain a 
100% mortality among that animals when usmg the yeast diet, few 
other workers obcamed more than a 30% morcahty and some still 
reported no lesions at all Knowmg that the muscular lesions of 
tocopherol dcfiaency onI> appeared after long periods of deprivation, 
It seemed possible tSac, if the pre-experimencal diet were nch in this 
vitamin, suffiaenc supphes might be earned over into the experimental 
period to protect the animal against cy stme deficiency This hypothesis 
proved correct Newly-wcancd tats were givenatocopherol-hee, 

but otherwise adequate, diet Half received supplements of 5 mg of 
tocopherol twice weekly After one hundred and seven days on these 
diets the animals were given the yeast protem diet without tocopherol 
The rats which had previously received the tocopherol supplement 
died m an average of one hundred and twenty days (S E ±3*8), those 
that had received no such supplements in sixty-five days (S E ±8*8} 

It IS known that relatively little tocopherol is provided by the maternal 
milk and that rats do not acquue lius vitamm m quantity until they 
begm to takcordmary food, some tendays afterbirth To tCit the matter 
further rats and their htters were given the tocopherol-free diet on 
the tenth day after birth and the yeast-protcin diet on weaning at the 
twenty-third day Deaths from massive necrosis occurred witji 
remarkable rapidity, appearmg on die tenth day and most of the 
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animals being dead by the thirtieth It is thus clear that the state of the 
tocopherol reserves at the beginning of the experiment is of great 
importance But, whatever the degree of tocopherol depletion before 
the low-cystmc diet is given, adequate supplements of either toco- 
pherol or cystme will completely protect against the development of 
massive hepatic necrosis as long as — and for some time after — either is 
given 

These findmgs go far to explain the discrepancies between the results 
from different laboratories But there arc other factors As in all 
dietary experiments the age of the animal is of importance, the young 
and growing ammal facing much more susceptible Thus, if the cystine 
deficient diet is given immediately on weaning to rats which have had 
access only to a tocopberol-&ce diet since the tenth day after birth, the 
majority will be dead of necrosis before the thirtieth day, if it is with- 
held until the one hundred and thirtieth day after birth the average 
tune of death will be sixty-five days Sex also probably plays a part, 
male rats appearing more susceptible than females Again, there are 
considerable variations in the tunc taken by different strains of rats to 
develop the lesion On the yeast protem diet, rats from the Glaxo 
herd of pure Wistar scram usually develop a severe lesion in about 
fifty days, rats from an impure albino strain m approximately one 
hundrea days, while black-hooded rats may survive unharmed, or 
show only mild and partial lesions, after tv^o hundred days These 
differences may have a gcneacal basu but the possibility that they may 
depend on factors acquired fromearly environment, such as differences 
m mtestmal flora, has not been disproved And there is always the 
possibihty of unsuspected diflercnccs between the ostensibly similar 
foods used m different laboratoncs Professor Paul Gyorgy mforms me 
that, although he has no difficulty m producing massive necrosis usuig 
the English yeast which I used, he is unable to produce the lesion with 
his strain of Amcncan yeast Both yeasts are free from tocopherol 
and the diflerences m the amount of sulphur-containuig ammo-aads 
between them seem altogether too small to account for this contrast 
in results so that some such possibility as differences m the ease of 
hbcration of their anuno-acids on digestion seems to be indicated f 

f It has always been difficult to understand why dicta contauunf the proteins of yeast and soya 

bean wh ch yield considerable amounts of tuI|^ur-conuining anuno-acids on analysis should 

lead to necrosis pracDcally as rap dly as diets devoid of these nutriments. A poss bic explanation 
was indicated by the worlcofMattet and hu co-woriters*“a who found that although diets con- 
taining crude soya bean meat readily lead to neciosu diets containing heated meal do not This 
difference they attributed to the eflcotsofiheann tryjismCictorknown to be present mcrudenieal 
Lindan and I have obtained evidence consistent witnthii view m respect of so>a meal but base 
found that the potency of our yeast IS not dimmuhedbysiinilar treatment Clearly however the 
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But given animals of the same strain and age, and food of identical 
composition, it is now clear that massive hepatic necrosis can readily be 
produced m rats by a diet dcHcient m. cystmc and tocopherol, and, 
further, that this lesion can be prevented by supplementmg such a diet 
with either cystme or tocopherol 

The Production of Dietetic Massive Necrosis 

The fact that massive hepatic necrosis develops m animals receivmg 
a diet defici^t in cystmc and tocopherol does not m itself prove that 
the lesion is directly attributable to dietary deficiency The influence of 
diet on the susceptibility of experimental animals to vanous poisons 
has long been recognized and, as will be shown later, there is good 
clmical evidence that malnutrition mcreascs the habihty of human 
subjects to severe liver mjury in infections which cause hepatitis 
It was, therefore, natural to search for a hidden adjuvant to the action 
of the nutritional defiaencies 

The nature of the experiments excludes the possibility of exposure 
to an extraneous chenucal poison Repeated cultures from livers 
showing massive necrosis have faded to reveal any bacterial mfection 
and ‘passage’ experiments, in which a brei of affected livers was used 
for the first mjection, have produced no evidence of infection by 
viruses Further, groups of rats from difierent litters and housed m 
different institutions develop the lesion at approximately the same time 
after receiving the appropriate diet, and exposure to, or segregation 
from, die animals developmg necrosis affects neither the mcidcnce 
nor the spread of development of the lesion If, therefore, an mfcctive 
agent is conceived it must be one which is normally harboured by 
many animals hut which only produces paihogenic effects when 
cystme and tocopherol are defiaent 

There is, however, another possibUity, a toxic factor might be pro- 
duced actually withm the body, it being envisaged that changes occur 
m the mtestmal flora and that the new flora elaborate the toxic agent 
Certam observations on massive necrosis might be mterpreted on this 
basis Occasionally animals arc observed which survive unharmed for 
long penods after all their fellows on the same diet have died It is 
difficult to conceive of such proloi^ed survival under conditions of 
dietary deficiency a> the result of a failure to deplete the animal ofnutn- 
ments Mention has already been made of the predilection of dietetic 

possibility that for vanous reasons the dsifeieiu proceim do not all ■yield up their constituent 
araino-aeids with the same facility dunng digestion as one which requires close attennon in 
relation to d etetic nectosis 
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massive necrosis for the left lobes of the hver, i^Juch receive portal 
blood from the colon and spleen, m contrast to the right lobes, whose 
portal blood comes from the small mtestmc This predilection has been 
attributed to the left Jobes, under condmons of dietary defiaency, 
becoming depleted earlier than the nght by reason of the blood rcach- 
mg them bemg poorer m the protective nutriments liberated from the 
food durmg digestion m the small mtestine But there is an alternative 
possibility The flora in the colon might, under appropriate dietary 
conditions, be such as to produce a toxm capable of causing hepatic 
necrosis and which, bemg earned to the left lobes of the liver, would 
produce a lesion m that site Expermients m wluch large doses of 
succmyl-sulphathiaaolc were given to rats failed, however, to produce 
any evidence m favour of this idea and, incidentally, for a related idea 
that different mtestmal flora might influence the supply of protective 
nutriments either by destroymg those m the diet or contnbutmg by 
synthesis And there arc nvo observations which seem mcompatible 
with any hypothesis which postulates the existence of a toxin Areas of 
massive necrosis in the hver arc often accurately confined to sites of 
pressure by neighbourmg structures such as the costal margm or 
stomach Pressure presumably acts by retarding blood flow, and such 
retardation, while tavourmg depletion of blood-bomc factors, would 
tend to protect against blood-bomc toxins It has already been noted 
that m fatal human cases of acute massive hepatiiu, whether these be 
due to poisons hke trinitrotoluene and cinchophen or to mfections 
like virus hepatitis, the left lobes of the hver arc frequently more 
heavily damaged than the right It is difScuIt to believe that this 
phenomenon whicli follows on such diverse causes, is dependent 
upon the comadcntal elaboration of an adjuvant nccrogenic agent m 
the colon 

The present posidon is, therefore, that, although deficiency of 
cystme and tocopherol have been established as essential to tlie produc- 
tion of expcnraental, dietenc, massive n<xrosis, no evidence has been 
obtamed that any positive factor, infective or toxic, is necessarily 
involved 

The original reluctance to accept a flond lesion hke dieteuc massive 
necrosis as the result of a nutritional dcfiacncy has now been largely 
removed by appreciating the part playoi by circulatory factors in its 
production It is only necessary to postulate that the deficiency leads 
eventually to severe swelhng of the hepatic parenchyma for, once such 
IS produced, the peculiar circulatory arrangements m the hver svill 
automatically ensure the development of a lesion with the charactens- 
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tics of massive necrosis How cystine deficiency produces such swelling 
IS, as yet, uncertam No sigmficant premomtory changes have been 
detected in the environment of the parenchymal cells, and on general 
grounds it would seem probable that the disturbance originated withm 
the cell But whatever the explanation of the mechamsm of this 
swellmg It must account for two observations First, that it only 
develops after the ammal has been fi>r weeks on the defiaent diet, and 
second that, when it does develop, it appears suddenly The mference is 
that the essential disturbance causing swelling of the hver parenchyma 
only occurs when the degree of defiaency has fallen below a certain 
minimum, that weeks of depletion arc required to reach this level, 
and that untd it has been passed the hver cells function normally 

Sulphur Metabolism and Hepatic Necrosis*’* 

From the whole subject of hepatic necroses an assoaation with 
derangements of sulphur metabolism is begmning to emerge and, 
although the relationships between many observations are still largely 
conjectural, it may be profitable to consider the matter as a whole 
at this stage This will necessarily involve considering data which will 
be treated more fully m subsequent chapters 
Necrosis of the hver can be produced by defiaency of cystine, by 
chlormated hydrocarbons, by poisons such as selenium, by deficiency 
of tocopherol, and also by administration of excessive amounts of 
cystine In all save the last the lesion is aggravated by deficiency, and 
mitigated by sufficiency, of the sulphur-contammg ammo-aads 
Cystme defiaency leads to a profound fall m the glutathione concentra- 
tion in the hver. which is speedily remedied by giving this amino- 
aid Selenium replaces sulphur in the amino-aads of gram grown on 
seleniferous soil and, as its toxic effects can be prevented by sulphur- 
contaimng ammo-acids, it presumably acts by produemg a conditioned 
deficiency of cystine m the bodies of animals subsistmg on such grain 
Chlorinated hydrocarbons deplete the hver of glutathione*’* and 
readily mactivate the sulfhydryl groups of certain enzymes **“ *** 
Susceptibility to the chlormated hydrocarbons is increased by deficiency 
cither of sulphur-contammg ammo-acids*^ or of tocopherol Thus 
these three methods all lead to a fall m the available sulphur groupings 
m the cell It is of mterest to see how this conception could apply to 
the observed association between cvsunc and tocopherol deficiency 
In their brilliant article on the role of tocoplierol in metabohsm, Hick- 
man and Hams*** have concluded that dus strong reduemg agent is 
probably concerned m preserving the requisite intracellular concentra- 
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noil of the reduced form of certam enzymes It is conceivable that 
tocopherol may be concerned in maintain ing the equilibnum bet%\een 
reduced — SH and oxidized S-S glutathione at a pomt m favour of the 
former If tins were so, a defiacncy of tocopherol would lead to a 
reduction m sulfhydryl groups as effectively sis an actual deficiency of 
cystine There remains the paradox ofcystmc poisoning*®, but, ii the 
oxidized and reduced forms of gluUithiotic constitute an oxidation- 
reduction potential system of the type envisaged above, addition of a 
gross excess of die S-S form, m the shape of cystmc, would be expected 
to upset the balance and impair the efGacncy of the whole system 
Thus It is possible to account for the common result of these diverse 
measures by a single, if highly speculative hypothesis— that reduction 
of the active sulfhydryl groups within the cells, however, produced 
causes changes which lead to necrosis 

THE PATHOGENESIS OF DIETETIC DIFFUSE 
HEPATIC FIBROSIS 
The Dietary Factors Responsible 

Heavy, prolonged fatty mfiltraoon of the hver, irrespecove of its 
cause, is the luvamble antecedent m the production of nutritional 
diffuse hepatic fibrosis The heavier the mfiltranon the more rapid 
the development of the fibrosis Thus m rats in which the attained 
percentage of hvec fat is persistently of the order of 30%, the first 
indications of the lesion may be found within a hundred days of com- 
mencing the diet, if it is of the order of 15% similar indications may 
not appear for over three hundred days if at lower levels no lesion 
develops *** 

The conditions governing fatty infilttanon of the hver have been 
the subject of mtensive study during the last decade and it is now 
estabhshed that such infiltration can be produced, not only by diets 
nch in fats, but by diets deficient m factors which normally prevent 
the accutmiatioTi of fat m the hvci Thtst prcvcutixe substances have 
been termed ‘hpotropic factors* and tlicir existence was first demon- 
strated m relation to fatty uifiltradon m the livers of depancrcauzcd 
dogs Lecithin was found to be effective m such prevention,** ** and 
the active prmapic m lecithin was soon shown to be choline • * This 
work has been btilhantly developed by Best and his school * who have 
shown that choline will rapidly reduce an increased fat content of the 
hver to normal, and that in Ac absence of choline, fatty infiltration 
occurs even though the diet is devoid of fat It was soon appreciated 
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that lipotropic properties were not confined to choline Casein,® ** 
egg white and beef muscle,® were also found to be eifective In the 
search for the active component in protein the effect of many mdivi- 
dual amino-aads was studied but none were found to be lipotropic ® ® 
save methionine ** The relationship between the hpotropic 
actions of choline and of meduonine was then demonstrated by du 
Vigneaud m a remarkable senes of investigations,®* ®® which showed 
that the methyl group of methionine may be used for the synthesis of 
chohne These considerations explain why diffuse hepatic fibrosis is 
prevented when adequate supplements of chohne are added to a high 
fat diet and why it develops m ammals subsistmg on a low fat, but 
chohne poor, diet®* They also show how high protein diets may 
prevent the lesion ** 

But there are also substances which seem actually to promote fatty 
infiltration of the hver Of these cystine is the best known and to 
explain its action two suggestions have been made The first postulates 
an antagonization of the hpotropic action of methionme by cystine 
and, according to it, the degree of fatty mfiltration depends not upon 
the absolute amounts of either amino-aad present, but upon the ratio 
between them ” The second asenbes the jmpotropic action of cystine 
to Its power of promoting growth when the supply of dietary methio- 
mne is suboptimal and envisages that m such growing animals 
methionine is diverted to the formation of tissue protein and so is not 
available to act as a hpotropic agent** Be this as it may several 
workers *® *® have observed that cystine accelerates the development 
and exaggerates the lesions of experimental ‘dietetic cirrhosis’ 

Certain vitamins influence fatty mfiltration Thiamme is necessary 
for the development of the fatty hver due to chohne deficiency ** 
Biotin causes a considerable deposition of hver fat, which is said by 
some workers to be unusually nch m cholesterol, and to be prevented 
by inositol but not by chohne “ « Other workers,** while confirm- 
mg the hpotropic action of mositol, were unable to demonstrate any 
excess of cholesterol or a resistance of this type of fatty mfiltration to 
chohne Riboflavm deficiency is said to lead to gross fatty infiltra- 
tion’* ■* ** and pyndoxinc is reported to exert a hpotropic action*® 
The mechanism of action of these &ctois has not as yet been deeply 
mvestigated nor their influence upon the development of diffuse 
hepatic fibrosis determmed In view, however, of the evidence that 
supplements of tocopherol reduce the habihty of rats to develop the 
massive hepatic necrosis due to cystme deficiency*®" it is worthy of 
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note that tocopherol docs not prevent the development of tlic diffuse 
hepatic fibrosis consequent upon fatty infiltration 
Lastly, diffuse hepatic ftbtosis has been observed after hypophyscc- 
tomy. It is always associated with a fiitty infiltration referable, perhaps, 
to changes in the animal’s habits of feeing *** 

Consideration of the fatty infiltration winch precedes diffuse hepatic 
fibrosis, cannot be left iMthout reference to the substance ‘ceroid’, 
which has been found in the hvers of rats with this lesion ** “ “ 
This substance stains with Sudan IV, fluorescences, but u not soluble 
in fat solvents It occurs as globules m the fibrous tissue bands It is 
commonly seen m the ‘dietetic cirrhosis’ of rats Ceroid is not found 
in the smular fibrosis of dogs,** but opimon is divided as to whetlier 
It is present in the morphologically identical human fibrosis ** ** It is 
absent from the diffuse fibroses doc to carbon tetrachloride poisoning,*® 
and m the post-necrotic scarring following selcmum poisomng,-* 
Occurrmg frequently, and bemg first recognized, m the livers of rats 
showing ‘dietetic arrhosis’, it was not unnatural to think that it might 
be of aetiological significance Further mvesngatjon showed, however, 
that ceroid could be formed from unsaturated fatty aads by other 
tissues,** and mdicaaons of an assocudon with deficiency of vitamin £ 
have been obtained *’ Ic seems, therefore, that ceroid is to be regarded 
as an incidental result of the diets used rather than as an essendal factor 
m the production of hepatic injury 

The Production of Diffuse Hepatic Fibrosis 
It has been mentioned previously that the intralobular arculation is 
impeded when the parenchymal cells arc swollen with fat This 
mechamcal mtcrferencc occurs irrespective of the nature of the infil- 
tratmg agent When macroraolccular substances, such as sibca gels 
or polyvinyl alcohob,** are injected repeatedly into the circulation 
they are removed by the Kupfer cdls and hepatic parenchNina, and 
these soon become grossly distended Diffuse hepatic fibrosis,®’ and m 
some cases centnlobular necrosis ** result Diets nch m cholesterol 
produce a simila r infiltration of the hscr and lead to a smular diffuse 
hepatic fibrosis,****®* even more readily than diets contammg only 
glycerol esters of fatty aads*" ^o) ThcscconsideraQoiispoint toa 

mechamcal factor in the production of such hver lesions and, mdecd, 
such a mechanism has already been dearly suggested b) Connor ** ** 
to explam die particular case of die hepatic fibrosis which develops m 
the fatty livers of alcohohes The compression of the lobular sinusoids 
by parenchymal cells mfiltrated widi and the consequent impeding 
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of the intra-lobular circulation has already been directly demonstrated 
(Fig 23) It IS believed that, as a result of this impediment, the slowly 
circulatmg blood is largely depleted of its nutriments by the time 
It has progressed some distance down the smusoids As a result the 
more central cells are malnounshed and ultimately degenerate and 
disappear The situation is analogous, though of a lesser degree, to 
that in repeated attacks of centnlobular necrosis, and in both cases a 
diifuse hepatic fibrosis results Whether the accumulation of fat withm 
the cell mterferes with vital cellular activity, and so predisposes to 
degeneration, is uncertain That it mterferes with mitosis and so 
retards the replacement of degenerated hver cells is suggested by recent 
work 

MIXED LESIONS 

Evidence has now been presented that, by means of carefully selected 
experimental diets, two distmct forms of dietetic mjury to the Uver 
can be differentiated It so happens, however, that the nutritive factors, 
whose deficiency leads to one or other lesion, tend to occur together 
in nature Thus, meat supplies not only sulphur-containing ammo- 
aads but also hpotropic Factors such as choline Further, a factor 
which is essential for the prevention of one lesion may inadentally 
possess a general property which contnbates to the prevention of the 
others Methionine acts both as a source of cystme and as a hpotropic 
agent As a consequence defiacnt diets constructed from crude food- 
stuffs tend to produce mixed lesions possessing features common both 
to diffuse hepatic fibrosis and to massive necrosis and its sequelae This 
consideration is of importance for the mterpretation of much of the 
available experimental work It is, perhaps, of even more importance 
for the understanding of certam hepaac lesions occumng m man 
Applying the criteria laid down for the recogmtion of diffuse 
hepatic fibrosis to data in the published reports on ‘dietetic portal 
arrhosis’, it will be found that only m relatively few instances 
is there unequivocal evidence that an uncompheated diffuse fibrosis 
has been produced Rich and Harndton** have produced it m rabbits, 
Spcllbcrg and Keaton m gumea-pigs, Blumberg and Grady,** 
Lilhe, Daft and Sebrell®* and Himswocth and Glynn*® in rats, and 
Chaikoff and his colleagues m dogs All these wnters are agreed 
as to Its pathological features, the long period required for its develop- 
ment, the absence of a preceding necrosis, and the essential part played 
by antecedent fatty infiltration But the great majority of reports arc 
less clear. In some, insufficient data are given for the recognition of the 
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lesion produced, little more being said diat that 'dietetic cirrhosis' has 
been produced In others it is evident from the illustrations that mixed 
lesions have been produced and these range from almost pure examples 
of massive necrosis, or post-necroac scarrmg, through a variety of 
mixed lesions to almost uncomphcatcd examples of diffuse hepatic 
fibrosis Such a variety is particularly apt to be produced by diets 
poor in protem and rich m fat, and it is not difficult to see why such 
have been extensively used It was early apprcaatcd that fatty infiltra- 
tion contnbuted m some way to the development of fibrotic lesions m 
the Lver The hpotropic action of protem was by then well established 
It was only natural to test the effect of low-protcm high-fat diets , and 
the conspicuous lesions produced rapidly established die reputation of 
such Equally naturally these results led to the umtary conception of 
dietetic mjury of the hver and confusion with regard to its pathogenesis 
and to the effects of such substances as cystine and clioline in its 
prevention 


PARTIAL LESIONS 

In discussing the influence of circulatory factors on the localization 
of hver lesions, reference was made to the partial type of massive 
necrosis which is confined to the left lobes of the hver Withm the 
area affected such partul lesions arc no whit less severe than, and pass 
through the same sequence as, the generalized form A similar, but 
less marked predilection for the left lobes is occaaonally seen m diffuse 
hepatic fibrosis Partial lesions of either kmd occur particularly in 
anunals takmg diets which arc only partly abnormal, m the case of 
massive necrosis diets which arc only partly deficient m protem and, 
m the case of diffuse hepatic fibrosis, diets which cause only moderate 
fatty infiltration of the hver The reason suggested for the survival of 
the nght lobes m partial massive necrosis is that these lobes receive most 
of the blood draining the small mtcstme and thus obtam most of 
the ammo-aads derived from digestmg the limited amount of protem 
available The occasional localization of diffuse hepatic fibrosis to the 
left lobes is explamed by the observation that fatty infiltration first 
begms and contmucs to be most pronounced, in those lobes If small 
doses of chohne are given to animals on high fat diets, whose hvers are 
generally infiltrated with fat, the raxher and more complete clcarmg 
of the nght lobes can be readily observel Presumably, therefore, the 
relative freedom from fat of the nght lobes in an animal on a pardy 
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abnormal diet is due to these recaymg most of the dietary hpotropic 
factors which, if the diet is not too nch m fat are suffiaent to prevent 
fatty infiltration Because these diets arc not grossly abnormal, animals 
receivmg them survive a considerable time Hyperplasia has thus time 
to occur, and frequently, m animals surviving for one or two years, 
the nght lobes may have grown almost to the size of the whole normal 
organ, although the left lobes arc atrophic and fibrosed®' (Fig lo) 
Thus partial fibrotic lesions may occur m both types of dietetic mjury 
and arc not, as was thought originally, diagnostic of post-necrotic 
scarrmg The distmction between them must be made on the nature 
of the fibrosis m each case It can, therefore, be said that grossly 
abnormal diets produce generalized hepaac lesions, while partly 
abnormal diets produce lesions confined to the left lobes of the hver 

‘Subacute* (Recurrent Limited) Massive Necrosls*^^ 

Partial lesions m the livers of rats which have survived for a con- 
siderable period wih be found to show, at one and the same time 
every stage m the massive necrosis sequence from acute necrosis to 
post necrotic scarrmg Speaking clinically their iDness can be said to 
run a subacute course But if animals are killed at various stages m 
tbs course it v/iU be found that the condition is one not of subacute 
necrosis, but of successive hmited attacks of acute massive necrosis 
In the earhese stage the condition differs from a fatal attack of massive 
necrosis only in bemg Lmited to a small area of several liver lobules 
Bordenng tbs area is a band in wbch the necrosis is irregularly zonal 
and beyond tbs the hver is entirely normal (Fig 32) The area of 
massive necrosis develops mto a scat The lobules affected by the zonal 
lesion arc reconstituted but show some residual fibrosis in the portal 
tracts Further attacks occur and areas of post-necrotic scarrmg Imk 
up to isolate muhi-lobular nodules (Fig 32c) Then massive necrosis 
bts these nodules themselves And so the process smoulders along 
the ammal never bemg acutely ill but never m good health The 
impottance of tbs lesion lies m its being similat to the pathological 
process m human cases of subacute hepatitis, its interest m its possible 
explanation Tboughout the whole course the animal is exposed 
with the same intensity to the facton causing necrosis, yet the necrotic 
attacks are intermittent It is su^ested that the explanation lies m 
local differences in circulation The early attacks occur m areas of 
parenchyma which are normally less freely supplied with blood, and 
therefore suffer depletion earher, than the rest (p 39) Contraction of 
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Fig. 32— Subacute (recurrent bnuied). acute, nmuve hepauru Rats Low protein diet. 

A. First attack of outlive necrosit Massive lesion to the right, irregular zonal lesion to the 
left X25. Haematoitylm and eostn 

D. Second attack of susstve aectosit CcUuIat scar, with proliferating bile ducts to the left, 
massive ceerotis m previously healthy parenchyma to the right. X 43. Haematorylm and 
eosm. 

C. Post-nccTotic scarring after Lsueed attacks of massive necrosis On either side scan at the 
sice of previous massive lesions, tending to link below and circumscribe an area with 
relatively normal lobular pattern. In this latter area the amount offibrous tissue in the portal 
tracts IS mcreased and some thin strands of thickened reticulum radiate from the central 
vemi. Presumably this area had been previously aficcted by an irregular zonal necrosis as 
in A above Compare Fig. 52 X 12. Landlaw*$ reticuhn stain 

the resulting scar tissues gradually restricts the blood supply to other 
localized areas of parenchyma- Nutritional depletion and necrosis 
follow; and so the process continues. 


THE EFFECT OF GROWTH IN PRECIPITATING 
NUTRITIONAL INJURY 

It is a commonplace that the state of nutrition influences growth; 
it is less readily recognized that growth can lead to malnutrition. In 
the case of experimental dietetic injury 1» the liver this may be of 



74 


THE LIVER AND ITS DISEASES 
such a degree as to produce severe lesions or death This is well 
illustrated by the following experiment. 

Three groups of rats were given the same fat free carbohydrate diet 
m equiciJoric amounts which supplied 500 mg of casein daily to each 
animal A daily supplement of 50 mg of cystine was given to the rats 
of the second and third groups and those m the latter also received 
5 mg of choline daily, £odi groups receiving cystine grew more 
rapidly than the control group although all consumed the same 
amount of food The livers of the control group contained slightly 
more fat than normal, those of the group receiving choline and cystine 
had a normal fat content throughout, those of the group given cystme 
alone developed gross fatty mfiltraaon, while they were growing, 
and towards the end of this penod an early diffuse hepatic fibrosis 
developed But after growth had stopped, even though the supplement 
of cystmc was contmued, the fat content of the liver returned to normal 
and tlie early fibrosis resolved, for at subsequent autopsies, none was 
found Apparently the acceleration of growth, consequent upon 
supplymg adequate amounts of cystme, had outrun the supply of lipo- 
tropic factors m the diet and fa^ mfUtration had resulted to sucK a 
degree as to lead to hepatic injury 

THE POSSIBLE RELATION BETWEEN MASSIVE 
NECROSIS AND DIFFUSE HEPATIC FIBROSIS 
PRODUCED BY DIET 

The statement can now be made that dietetic massive necrosis of 
the liver is attributable to a spcafic nutritional deficiency A similar 
statement cannot be made regardmg difluse hepatic fibrosis Neverthe- 
less, the possibihty that the two arc related must be considered 
Reference has already been made to die effect of parenchymal infiltra- 
tion m impeding the mtralobular circulation and to the possibility 
that this may lead to degeneration m the lobule Repeated zonal 
necrosis within the lobule is known to lead to a diffuse hepatic fibrosis 
The distmction between zonal necrosis and massive necrosis due to 
poisons IS simply one of degree It might well be asked, therefore, 
whether die essential mjury m diffuse hepatic fihrosis is fundamentally 
different from that in massive hepatic necrosis Might not both be 
due to protem deficiency’ Massive necrosis would then be the expres- 
sion of a severe defiaency, diffuse hepatic fibrosis the expression of 
repeated, but quieter, zonular damage due to a milder local protein 
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defiCTcncy consequent upon the derangement of the mtralobular 
circulation produced by fatty mfiltration of the parenchyma 
Massive hepatic necrosis can defimtcly be shown to develop mdepen- 
dently of fatty infiltration Diffuse hepatic fibrosis cannot be directlv 
shown to be mdependent of protem defiaency, for administration of an 
excess of protem prevents the necessary accumulation of fat m the 
liver But diffuse hepatic fibrosis can be shown to develop when the 
protem mtake is sufFiaent to prevent the occurrence of massive hepatic 
necrosis Rats were placed on a senes of equicaloric diets contammg 
constant amounts of casern, cystine and tocopherol but varymg pro- 
portions of fat and carbohydrate The amounts of casern, of cystine 
and of tocopherol were each suffiaent to prevent necrosis Diffuse 
fibrosis, without any preceding necrosis, developed at a speed, and to a 
degree, proportional to the seventy of the fatty infiltration which, in 
Itself, was related to the fat content of tlic diet That no absolute 
inadequacy of protem was responsible for this fibrosis was shown by 
adding cholme to these diets when, the fatty infiltration being 
prevented, diffuse hepatic fibrosis did not develop But it is 
quite possible that the supply of protem might be relatively 
madequate if the hver is grossly mfiltrated \vith fat, for under such 
circumstances the slowly percolating blood m its course through the 
mtralobular smusoids may be more completely depleted of nutriments 
than blood of the same composition ffedy flowmg m a normal hver 
and in consequence, the ccntnlobular cells be brought mto a state of 
protem depletion Two experiments by Handler and Dubm** lend sup- 
port to sudi a suggestion They showed diat fatty mfiliration led to 
hepatic fibrosis, and m some cases even to ccntnlobular necrosis, when 
the diet contamed only 5% of casern, but that, if it contained 18%, the 
lesions were minimal 

The situation is, therefore, that, m the presence of fatty mfiliration, 
diffuse hepatic fibrosis can develop when the protem mtake is suffiaent 
entirely to prevent dietetic necrosis With higher protem diets the 
lesion does not develop, but it is uncertam if this is due to such diets 
reduemg fatty mfiltration or to their produemg an abundance of 
nourishment for the parenchyma cell It is possible that both these 
effects occur But whether the local malnutntion withm the infiltrated 
hver be due to lack of protem, to anoxia, to some as yet imrecogmzed 
defiaency, or simply to the excess of fat itself damagmg the cell, the 
fact remams that the patticulat amtomical form of dietetic fibrosis 
of the liver, known as diffuse hepatic fibiosis, does not develop m the 
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absence of fatty infiltration Fatty infiltration of the liver is therefore 
Its approximate cause. 
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CHAPTER IV 

NUTRITIONAL FACTORS IN LIVER INJURY: 
HUMAN 

It is now possible to examine diseases of the liver m man m order to 
see if any are comparable to those produced by experimental dietary 
defiaency m animals Such an examination can best be approached 
by applymg the critena, which distinguish the different forms of 
experimental nutritional injury, to pathological matenal from human 
cases of hver disease If, thereby, sunilarities arc disclosed, the clinical 
and aetiological features of the particular human disease can then be 
analysed for evidence that nutritional factors arc concerned m its 
production 

PATHOLOGICAL CONDITIONS IN MAN 
RESEMBLING THE LESIONS OF 
EXPERIMENTAL DIETETIC INJURY 

Massive Hepatic Necrosis 

The resemblance between the acute lesions, and immediate sequelae, 
of dietetic, massive hepatic necrosis m animals and the condinons in 
man first distmguished by Rokitansky,®* and termed acute yellow and 
subacute red atrophy of liver, is so close as to require httle comment 
Macroscopically the lesions m ammals arc but miniature reproductions 
of those m man (Fig 24), microscopically they arc mdistmguishable** 

(Figs 25,26,27) 

Post-nccrotic Scarring of the Liver 
It will be remembered that the distmguishing feature of this condition 
m experimental ammals is the presence of a coarse fibrosis wluch 
separates and circumscribes areas of liver in which normal lobulation 
IS preserved (Fig 7) Less important, although conspicuous, is the 
parenchymal hyperplasia which aflects both the areas with normal 
lobulation and those parenchymal cells which, isolated by scat tissue, 
proliferate to form nodules devoid of lobular pattern (Bg 27) Such a 
lesion in man, first noted by Mosse**“ was clearly distinguished by 
Mallory ** He considered it a distmct condition, named it toxic 
78 
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arrhosis and recognized that it was Ae sequel to extensive necrosis 
This type of hepatic fibrosis has long been recognized as particularly 
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prone to affect the left lobes more than the right ** and to show 
coarse irregular nodulation rather than a uniform fine granularity 
(figs 3J 34) 

Despite Mallory s clear description of this lesion however patholo 
gists m general have shown a reluctance to accept it as a distinct entity 
In part thi seems to be due to inappropriate terminology m part 
to the difficulty of distmguishing widi certainty many examples from 
other forms of hepatic fibrosis The terminology is mappropnate 
m two respects Pint as pointed out by Karsner there is no evidence 
that a toxin is concerned in die production of the majonty of cases 
Second the condition does not satisfy Moon s criteria for distmguishmg 
cirrhosis of the liver He required that die lesion show evidence of 
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new formation of fibrous ossuc and as Mallory clearly recognized 
in toxic arrhosis’ the bands of fibrosis anse mainly from the con- 
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densation of existing rather dun from formation of new fibrous 
tissue These objections however could be overcome by simply 
calling the lesion what it is post necrotic scarring of the hver More 
serious is the difficulty of distinguishing all cases from diffuse hepatic 
fibrosis Parenchyma devoid of lobular structure occurs m both con- 
Jji.'Aw tar it IS in yost nKroac scssasg sFser massivs hepanc 
necrosis that areas showing nonnal lobulation arc presait In typical 
cases such areas are found wdiout difficulty In others however the 
unorganized masses of parendiyma formed by the hyperplasia of 
isolated groups of cells {Fig 27 365) arcsonumcrousthatitisonly after 
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portal tracts and veins (Figs 35 36A) Such do not occur in diffuse 
hepatic fibrosis for that lesion earl) affects every portal tract and central 
vein throughout the organ (Rgs 8 40) There can be no doubt that 
a lesion showing the features desenbed by Mallory as toxic arrhosis is 
frequendy found in man There is also no doubt that its characteristics 
are mdistinguishable from those of the fibrosis following experimental 
dietetic necrosis In animals this lesion only develops after a precedmg 
massive hepatic necrosis and as sudi qualifies to be regarded as a distinct 
entity There would therefore appear to be no longer any \ahd 
reason for denying the same status to the identical lesion m man This 
IS not to imply however that the presence of this lesion is proof that 
the necrosis from which it has devdoped was due to faulty nutrition 
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Post-necrotic scarring develops after massive hepatic necrosis from any 

cause Its occurrence in human cases, in vvliom there is no history of 
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It is the latter which is relevant to the present considerations and in 
this, even when advanced, some degree of fatty infiltration is usually 
still present in the parenchyma. 

Livers showing ail the characteristics of diffuse hepatic fibrosis are 
frequently found at autopsies on human subjects {Figs. 37, 38, 39). 
It is only recently, however, that their relationship to a preceding fatty 
infiltration has been appreciated (Fig. 40). Mallory** regards such 
infiltration as of little significance, although he comments on the 
frequency with which this type of fibrosis is complicated by fatty 
change. Eppinger ** dismisses the subject with the remark that fatty 
infiltration may be superimposed upon any kind of fibrotic fiver. But 
Connor ® * has brought forward strong evidence for regarding diffuse 
fibrosis in man as the sequel to sudi infiltration and has called attention 
to this view by naming the condition ‘fatty cirrhosis’. The lesion des- 
cribed by Connor agrees in all its particulars with the diffuse fibrosis 
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Hepatic Fibroses in General 

It IS thus possible to distinguish m roan two clear types of hepatic 
fibrosis corresponding to tlie two types produced by dietary means m 
experimental ammals At first sight it might appear that these two types 
are rarities and that it would be difficult, if not unjustifiable to classify 
all widespread hepatic fibroses on this basis In large part this difficulty 
IS more apparent than real Tlie custom of grouping all kinds of wide- 
spread fibroses of the liver together under tlic single heading of ‘cur« 
hosis’ discourages the search for diose points of difference upon which 
depends their diflcrentution, and it obscures the significance of these 
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differences when found Such differences ate present m a far larger 
proportion of cases than is generally appreciated and, according to the 
care with which they are sought, the number of unclassified cases of 
hepatic fibroses will be reduced Over sixty years ago Sabounn 
classified hepatic fibroses mto monolobular and multilobular types, 
and stated clearly their points of difference He writes,®® ‘Mais ce que 
differencie du tout au tout la arrhose monolobulaire de la multi- 
lobulaire, c’est que, dans cette dcnuCTC, il y a une foulc de petits do- 
maines vasculaires portes et sus-hepatiques qui sont respectes par le 
processus cirrhoaque, tandis que, dans la premiere, Ics deux sj'stemes 
sont pns au meme degre jusquc dans leur ramifications ulames These 
are the essential criteria for distmguishing post-ncctotic scarring and 
diffuse hepatic fibrosis respectively m experimental ammals More 
recently Roheston and McNee“ adopted, independently, a similar 
classification into multilobular, unilobular and mtercellular types 
Their multilobular type is one in which the fibrous bands arcumsenbe 
many intact hver lobules, their unilobular, one in which such bands 
circumscnbe single lobules, their mtercellular, a condition in which 
young fibrous tissue surrounds the mdividual parenchymal cells 
The latter is uncommon and in some instances, at least, is simply an 
early stage to one of the other vancties It is seen in infants dying of 
congemti syphilis and m the early stages of subacute cholangitis 
But the two former types are common and mclude most hepatic 
fibroses 

The objection will undoubtedly be raised that, although multi- 
lobular fibrosis of the liver is common, ‘acute yellow atrophy’ is rare, 
and that it is obvious from clinical evidence that few cases of that type 
of fibtosis ongmate «i this way As long as the conception of acute 
massive necrosis is limited to its most severe and widespread form — 
‘acute yellow atrophy’ — this objection is vahd But it has already been 
stressed (p 5) that the term ‘massive’ apphes only to the extent of the 
lesion mthiii the individual lobule and has no bcarmg at all on the extent 
to which the hver as a whole is mvolved This acute massive nercosis 
tnay tange from conditions m ■which practically the "whole hver is 
attacked (‘acute yellow atrophy’) to those m which the lesion is limited 
to only a few lobules In the previous chapter the experimental con- 
dition of recurrent attacks of acute massive necrosis, affecting but few 
lobules on each occasion, has been desenbed The clmical syndrome 
of subacute hepatitis has a similar pathology*®" which is evident in 
puncture biopsy performed m the early stages of the illness (Fig 52), 
although It may be obscured by widespread fibrosis when the patient 
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comes to necropsy The full implications of this syndrome for hepauc 
patliology have not yet been grasped, for, as yet, it is only the more 
rapid forms which nave been clearly recognized, although it seems 
probable that more slowly progressmg forms will prove to be even 
more common It is m this process of recurrent attacks of acute 
massive necrosis, each limited to a few lobules, that the genesis of multi- 
lobular hepatic fibrosis, or the common form of post-necrobc scarring 
will probably be found 

Very commonly, however, fibroses of the hver are seen which 
show features of both post necrooc scarring and diffuse hepaac fibrosis 
Experimentally, similar lesions can be produced by diets which lead 
simultaneously to protein, deficiency and to fatty infiltration As will 
be seen later, comparable diets are habitually eaten by certam native 
races among whom hepatic fibroses are common It is probable, how- 
ever, that more commonly such mixed lesions anse on the basis of post- 
necrotic scarnng Mmor d^encrativc changes and ccntnlobular 
necrosis can frequently be seen in the mulnlobular nodules m this 
condition, possibly because the arcumscnbmg fibrosis interferes with 
blood supply to the nodule In the normal hver, repeated ccntnlobular 
necroses are known to lead to die development of a diffuse hepatic 
fibrosis, and it seems reasonable to believe that they may have the same 
result within the multdobular nodules of post-necroac scarring A 
mixed lesion would then result But such degenerative changes are 
not present in all nodules at die same omc Even in long standing 
cases. It IS usually possible to find some m whicli the typical lobular 
structure is preserved and so to differentiate die lesion from a true 
diffuse hepatic fibrosis 

It thus seems that Mallory’s ‘toxic arrhosis’ is but an extreme 
example of ‘multilobular cirrhosis’, Connor’s fatty cirrhosis’ but a 
particular form of ‘urulobular cirrhosis’, and that the mixed types 
are either multilobular lesions on which a diffuse hepatic fibrosis 
has been superimposed, or the result of the operation of a complex of 
conditions each of which, when acting individually, gives nse to one 
or other lesion If these views ate correct, then the two prototypes of 
hepatic fibroses in general are post-necrotic scarnng and diffuse hepatic 
fibrosis ‘Multilobular cirthosis’ is post-necrouc scarnng, ‘mono- 
lobular cirrhosis’ — aldiough a misnomer, for the nodules arc hyper- 
plastic fragments of, rather than mtact lobules — is diffuse hepatic 
fibrosis The imphcations are that the pathogenesis of the former 
lesion IS to be sought m a preceding injury of such seventy as to wipe 
out whole lobules and to give nse to amassivc type ofhcpatic necrosis, 
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of the latter m a chronic infiltration, or in repeated minor injuries 
which are limited to a zone withm the lobule 

DIETETIC FACTORS AS POSSIBLE CAUSATIVE 
AGENTS IN HUMAN DISEASES OF THE LIVER 

It IS evident that, under the conditions of Western avihzation, ar- 
cumstanccs are rarely such as to force human beings to subsist on diets 
comparable m defiaency to those required for the production of ex- 
perimental hver mjury m animals When similar lesions occur m men 
hvmg m temperate climates then some explanation other than a direct 
dietary deficiency must be sought But in tropical countries there are 
many races whose diet is habitually so dcfiaent, and it is sigmficant 
that, among such, hver disease is unusually prevalent 

Massive Hepatic Necrosis, Post-Necrotic Scarring, and Primary 
Cancer of the Liver in the Tropics 
In tropical and sub-tcopical countries throughout die world, out- 
breaks ofasevere typeofjaundice are not uncommon 8T4S«0 6« -8 73 
Clinically, the illness is similar to the infective hepaotis of the temperate 
zones save that it is often more severe, recovery is slow, and the 
immediate death rate high In fatal cases, the hver shows massive 
necrosis Repeated mvesngaaons have estabhshed that this type of 
jaundice is not due either to yellow fever or to Wed’s disease*^ 
Although ficqucntly attributed to malana it occurs where malaria is 
not endemic It is often loosely called toxic jaundice , but no evidence 
of Its consistent assoaation with exposure to a particular poison or 
mfection has been produced, and the designation seems to be simply 
an assumption based on the similanty of the lesion to that seen m certam 
types of poisomng, and on the unusual seventy of the illness f But the 
illness has one assoaation wherever it is found It is only common m 
countries where malnutnuon is prevalent and, even then, only among 
the poorer natives In epidemic form it may occur after a bad malarial 
season has reduced the community to poverty Dietary surveys 
m such counmes reveal that die diet of the poorer classes is grossly 
defiaent m protem ®* ** 

In India a subacute hepatic necrosis is relatively common among 
children m the first three years oflifc Untd the mvestigation of Rada- 
knshna Rao revealed its true lature, it was termed infantile biliary 

t My fnend Dr H C Trowell ofUganda pat the matter succinctly by saying that if the 
patient rccoered the diagnosis ^as uifectiTC hepatitis if he d ed, toxicjaundice ** 
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orrhoses In the early stages it is duractenzed by enlargement of 
the liver, intermittent fever, and constipation, m the later by jaundice, 
splenomegaly and ascites The condition occurs ahnost exclusively 
among the children of vegetarian Hindus “ So far no toxic or 
infective factor adequate to account for its causation has been discovered, 
but it may be significant that die onset of the illness is shortly after 
weanmg when the dietary is bemg changed from one nch to one poor 
m protem, and that the condition is commoner among the children 
of the higher and stricter castes, such as the Brahmms, than among 
lower classes of Hindus 

In those countries where ‘toxic jaundice’ is common, ‘tropical 
arrhosis’ is notoriously prevalent A proportion of tlicsc cirrhotic 
hvers arc examples of post-necrodc scarring ** and examination of 
material obtained by puncture biopsy of the hver m hvmg patients 
shows a similar mcidence** But not all such cases can be related 
to a precedmg illness with severe jaundice Nor is such a correlation 
necessary, for climcal experience, m temperate climes, shows that 
massive hepatitis may occur in a subacute form, and progress to post- 
necrotic scarnng, without the patient ever being jaundiced It seems, 
therefore, that in countries where ‘tropical arrhosis' is prevalent a 
proportion of such cases can be attributed to a preceding massive 
necrosis of the liver 

Primary cancer of the hver is one of the rare neoplasms m races 
living under the conditions of Western avilization , but among certam 
tropical and Eastern races it is the commonest caronoma * * Statistics 
m sixteen reports firom tropical and sub-tropical Africa show an 
average inadcncc rate of 37 4% of all neoplasms, and m one report 
concerning Bantu labourers, pnmary hepatic cancer was found in 
90 3% of 253 consecuave cases of carcinoma ’ That this high incidence 
IS a funerton of environment rather than of race, is indicated by the 
fact that the negro in North America is no more subject to tlus cancer 
fhan the white population among which he hves ** It has long been 
recognized that prunarj carcinoma of the hver arises, ahnost 
mvarubly, m hvers which are already cirrhoac,*’ and Muir ** has 
pointed out that it is parttcularly prone to develop in that type of 
hepatic fibrosis characterized by conspicuous nodular hyperplasia 
Comparison of the geographical distnbuCon of primary caranoma 
of the hver and ‘tropical cirrhosis’ shows that the two are assoaated ” 
The relevance of these observations lies m the influence of diet upon 
the production of experimental pnmary cancer of the liver Such 
can readily be produced in rats by dimcdiylaminoazobenzenc (butter 
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yellow) Low protein diets facililate, while high protein diets prevent, 
the development of this experimental lesion 
It IS thus evident that human beings living on deficient diets are 
prone to develop similar lesions to those which are produced in rats 
by similar dietary defiaencics In the absence of any other explanation 
which would account for the nature, seventy and geographical dis- 
tribution of the human disease this Msocution cannot hghtly be 
dismissed But that is not to say that massive hepatic necrosis and its 
sequelae can be produced m man simply by dietary deficiency There 
is in fact no evidence that this is so On me contrary m the vast majonty 
of human cases of acute and subacute massive necrosis there is good 
evidence that a positive agent, infective or toxic, is involved All that 
can be said is that, in chronically malnourished races, agents which 
normally produce only a mild and recoverable hepatitis, tend to produce 
a severe and fatal necrosis As far as the evidence goes at present the 
role of dietary defiacncy in relation to this type of liver lesion is to be 
sought, at least in the vast majonty of cases, in aggravation rather than 
in imtiation of disease 

DlfTuse Hepatic Fibrosis in the Tropics 
Since Matthew Bailhe * first pointed out the association, cirrhosis of 
the liver m temperate chmates has generally been attributed to indul- 
gence in alcohol, and its relative rancy in children has been ascribed 
to their freedom from that vice In tropical countries, however, the 
condition is common among native races who, because of poverty or 
rchcious scruples, are prevented from such mdulgence, andm such races 
arrnosis m children is also common Evidence has already been brought 
forward that some of these cases are, m fact, post-necrotic scamng But 
only a proportion can be so explained The majority are classical exam- 
ples of diffuse hcpaUcfibtosss,and the question arises as to their causation 
As m the case of massive hepatic necrosis, so this diffuse hepatic 
fibrosis bas been attributed to preceding attacks of various tropical 
illnesses but, with accumulating experience, the mflucnce of these has 
been steadily ducounted The parasitic fibrases have beeadutinguished 
by their pecuhar morbid anatomy, the importance previously attribu- 
ted to repeated attacks of malana has bera weakened by the failure 
to correlate the madence of hepatic fibrosis with the prevalence of 
that fever But looking at its distnhution throughout the world one 
correlation emerges Diffuse hepatic fibrosis m the tropics is correlated 
with poverty and, through that, widi malnutrition 
In recent years considerable attention has been paid to a syndrome 
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Afnca but closely similar conditions occur m India”' and the West 
Indies The condition occurs both in adults and children but 
It IS particularly common and attains id more dramatic forms m 
the latter In the fully developed African type the patients show 
oedema streatorrlioca vanous dermatoses macrocytic anaemia 
hypoprotemaeima and an enlarged and grossly fatty hver In children 
growth is retarded and the hair may turn a rusty red If imireatcd 
many of those affected die usually suddenly and quietly The 
African condition is probably a complex of several syndromes and 
m other places some of these may be absent. But an mvariablc 
and special patliological feature of me condition is the grossly fatty 
liver (Fig 40 a) In tins the fatty mfUtration is often so marked that 
microscopic sections of the organ can only be distinguished from adi 
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pose tissue by the presence of portal tracts. Rarely such cases have been 
reported from temperate climates. In die recent famines in Europe a 
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A Fatty infilffaoon of the liver 

0 Fm« baadi of eonneenve tutue are forming aod lui^ng op tbe hepaoe 
veins with each other and w th the portal ncn. 

C latestage The organ is inienectcd uith numerous bands of connective 
tissue which link the vascular tracts and isolate arras of lob ilar partn* 
chynia. No normal lobular paicem remains 
Compare with F g 2S Spenmeo A suppbed by Dr H C TtowcU of 
Uganda from a case of Kwashioror specimais B and C suppLcd by Or J 
G Unian of Johannesburg Grom more advanced cases of a similar condition 

condition m malnouruhcd infants characterized by oedema and an 
enlarged fatty liver has been observed •• * Graham reported a senes 
of cases of sudden death m young adults m Baltimore m whom at 
autopsy, die only abnormahty was die great amount of fat m the liver 
The furdier sequence of events in these cases has been followed by the 
Giihmn brothers who luve demonstrated by means of the hver 
punctuie-biopsy techmquc, the gradual evolution from gross fatt) 
infiltration of a diffuse hepatic fibrosis (Fig 40) There can thus be no 
doubt that in man as m expenmental ammals heavy, prolonged 
fatty, infiltration of the hver can lead to diffuse hepatic fibrosis The 
frequency with whicli sudi infiltration is found in the malnourished 
children of the tropics svill largely account for the prevalence of mfan- 
tile and juvenile orrhosis of the liver m those regions 
The evidence is strong that fatty infiltration of thu degree is depen- 
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dent upon the habitual consumption of a defiaent diet It affects only 
those native laces who are malnourished and then only the poorer 
classes It is particularly prone to develop after weaning while the 
growing infant is getting adjusted to the coarse defiaent diets of his 
elders In Western civihzation it is seen to attack previously healthy 
children only during periods of famine When the diets of native races 
shosvmg a high madence of the condition are given to rats, then first 
fatty infiltration of the hver and later diffuse hepatic fibrosis develop 
Such fatty infiltration of the hver cannot be due to an excess of dietary 
fat, for under all the above conditions the diet is, by ordinary standards, 
poor in this respect The conclusion seems mcscapable that the infiltra- 
tion IS due to lack of some substance which normally prevents the 
accumulation of fat m the hver Such a deduction would accord with 
the observation that the maximum madence of the condition is m the 
growing child for as has been shown already, growth maeases the 
need for hpotropic factors This effect of growth has actually been 
demonstrated for one of the native diets On the Rand the basis of the 
native diet is a porridge of mealies and some sour milk If rats are 
given the porndge alone they neither grow nor develop fatty hvers 
But if a supplement of a htcle sour milk is given growth occurs and the 
hver lesions appear ** The effect of larger supplements of milk was 
not tned but, judgmg by the experiments of omers, they would have 
both promoted growth and prevented hver damage It appears there- 
fore that die fatty mfiltration of the hver and the consequent diffuse 
hepatic fibrosis which develop m malnourished persons may wcU be 
due to a defiacncy of hpotropic factors m their diet 

Reportson the effect of givmg such factors to human cases at the stage 
of fatty mfiltranon are conflicting This is not surprising, as the clinical 
syndromes vary in complexity m different places and not all their clinical 
components necessarily denvc from one deficiency Accordmg to 
Gilhnan and his colleagues advanced cases of South African type are 
not reheved by small doses of such strong hpotropic factors as methio- 
rune and yeast Riboflavm was also without effect, but the condition 
u’as amchoTsted by hver extract and cured by oral administration of 
powdered hog’s stomach ** But it has recently been reported that the 
milder, and apparendy less compbeated condition of oedema and 
fatty infiltration of the hver which occurs m the West Indies is cured 
by adequate supphes of milk’*”* It must be remembered however 
that, when dietary protein is low, many other essential numments are 
low also 

On the basis of ammal experiments it is possible that fatty mfiltra- 
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don of the hvcr in man may arise from several dcfiaencies But the 
most obvious defiaency m the diet of races subject to tbs condition is 
protem and a clear correlanon can be seen to exist betvireen the con- 
sumption of such diets and the prevalence of mfantile, diffuse, hepatic 
fibrosis In Bast Africa,*® *» and Soudi Africa,” ** and tJze West 
Indies,’* the condition is common and the correlation clear The recent 
fammes in Burope were characterized by a deficiency of protein 
Tbs was particularly marked m Budapest, and there the hospitals for 
children were filled with cases who, at death, showed gross, fatty 
infiltration of the hver When milk and meat again became avail- 
able the condition disappeared My fiicnd, Professor Veghelyi, mforms 
me that three of the children tvJio had suffered from tbs condition 
two to three years ago, have smee died from accident or mtcrcurent 
infection All showed diffuse hepaoc fibrosis 

‘Alcoholic Cirrhosis of the Liver* 

Despite repeated attempts to demonstrate that the group of condi- 
tions mo%vn as cirrhosis of the hver is caused by alcohol, the utmost 
that has been established is that ‘arrhosis' is somewhat more common 
among alcoholics than among abstamers,**** and it is now generally 
admitted that alcohol is, at most, a contributory factor m the patho- 
genesis of tbs lesion 

Pathologists and clmicians have long rccogmzed that, although 
‘portal cirrhosis’ is the common lesion in advanced alcohobm, fatty 
infiltration of the hver is the usual findmg m the early stages *■* Nearly 
a century ago Robtansky wrote The latter (adipose deposit) may 
be the primary affection upon which the granular disease is grafted m 
the shape of cirrhosis ’ So impressed were the French clinicians of the 
nineteenth century with tbs sequence in alcohohes that they distm- 
guishcd at an early stage a ‘steatosis’ of the hver, when the organ was 
enlarged and fatty, from a later stage of ‘arrhosis’, when it was 
sbimkcn and atropbc •* It is tbs type of atropbc liver, covered uni- 
formly with fine granulations (figs 37, 38) raber than the irregularly 
scarred grossly nodular organ, wbch is particularly found m chronic 
alcohohes To quote Trousseau •* ‘This is, I think, the form of cirrhosis 
wbch IS assoaated with cbonic alcoholism It looks hke a rakmg 
of the organ, wbch docs not present any projections of the size of hazel 
nuts none of the granulaOons arc larger than a hemp seed ’ 
Connor * * distmguishes three stages m its development The first is 
found m patients who have b^ dnnkmg excessive amounts of 
alcohol for only a few n ondis In them die hver is large, pale, greasy 
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and smooth, and on microscopic exammation shows gross infiltration 
with fat, but no fibrosis The second occurs when alcoholism is of 
several years duration The hvtt is still large and fatty but a fine 
fibrosis IS developmg from the vessds The third and last stage is seen 
in diromc drunkards The organ is now small and fibrosed and usually 
contams httle, if any, excess of fet It is a typical diffuse hepatic fibrosis 
From his knowledge that fatty infiltration of the hvcr was an essentul 
^tor m the production of experimental hepatic fibrosis in dogs,® ’ 
Connor saw clearly that it was of equal importance m the pathogenesis 
of a similar lesion in alcohohcs The sequence of microscopical changes 
IS shown in Figure 41 It is evident that they are closely similar to, if 
not identical with, those produced in rats by diets causmg heavy fatty 
infiltration of the hver, and those seen in human cases of Kwashiokor 
who have never tasted alcohol 

Consideration of the nutritional aspccK of alcohohsm mdicates how 
such a precedmg fatty infiltration could be brought about, and main- 
tained Alcohol contams no hpottoptc factors In excess it produces 
gastritis, impairs appetite and so limits the addict’s intake of food 
Further, alcohol is expensive and so arc the foods nch m lipotropic 
factors and protein. Ail these factors tend in the same direction, to the 
mgestion of a deficient diet such as would lead to the development of a 
fatty liver and subsequent diffuse hepatic fibrosis 'Whether alcohol 
Itself can contribute to the development of this lesion by a direct 
toxic action on the hver cells is snll unsettled But, even if it can, it 
appears that such a contribution is gratuitous and that the observed 
association of fibrosis of the hver with alcohol can more readily be 
explamed as a result of the malnutrition consequent upon alcoholism 
Such an explanation would be compatible with the observation that 
diffuse hepatic fibrosis is not limited to alcohohcs and, even among 
them, is more common m the poor than m the nch 

It would be unjusofiable to conclude that diffuse hepatic fibrosis 
IS the only fibrotic lesion of the hver which can occur m alcohohcs 
In temperate chmates it is the commonest type, and it is possible that 
future ststisticsl research h'iU rei'ca} a correJaOon between ^e inadence 
of this particular form of hepatic fibrosis and the prevalence of alcohol- 
ism, such as It failed to establish for cirrhosis of the hver m general 
The defincnt diets consumed by the akohohe lacks, however, not only 
speafic hpotropic factors, but protem in general The occasional 
discovery of post-necrotic scarring m an alcohohe need, therefore, 
cause no surprise 
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SECONDARY NUTRITIONAL DEFICIENCY AS 
A POSSIBLE CAUSE OF LIVER DISEASE 

It IS a truism that nutritional defiaenaes occur when the require- 
ments for a nutnmcnt exceed its supply Such deficienaes may, there- 
fore, arise, not only from a diminished supply of a particular nutriment, 
but also from its excessive utilization or loss from the bod). The 
espeaally high mcidence of fatty infiltration of the hver and diffuse 
hepatic fibrosis m g^o^vmg children has already been ascribed, m part, 
to the increased requirements for hptropic factors during growth 

Pregnancy 

The predisposition of pregnant women to develop chnical conditions 
due to vitamin deficiency is well rccogmzed and is attributed to a 
natural provision by which the nutntional demands of tlie foetus are 
satisfied even at the expense of the mother s health. If, in addition, 
the maternal diet is faulty, or absorption of food is curtailed by 
anorexia or vomiting, development of a deficiency disease may become 
inevitable. It would not, therefore, be surprising if hepatic lesions, 
similar to those caused m expcnmcntal ammals by dietary deficiency, 
proved to be unusually common durme pregnancy 

Three lesions of the hver have been described as occurrmg m preg- 
nant women, fatty mfiltration, penportal haemorrhagic necrosis, and 
massive hepatic necrosis Fatty infiltration of the hver, sometimes 
with centnlobular necrosis, is particubtly associated with the perm- 
cious vomitmg of pregnancy *® An analogous condition can easily 
be produced m ammals If rats are given a diet containmgjust sufficient 
casern and chohne, to prevent fat accumulating m the hver, and then 
allowed to become pregnant, gross fatty infiltration of the hver 
develops After parturition the fat content returns to the normal level 
and this, perhaps, explains why m such animak diffuse hepatic fibrosis 
does not develop The periportal necrosis associated svith eclampsia 
IS a rare lesion In two cases seen personally, the condition was 

identical with the earliest stage of dietetic massive necrosis in expen- 
mental ammals (Fig 22) The hver cells throughout the lobule, 
although stiU in situ, were degenerating or dead, and blood was pooled 
m the penportal zone 

In temperate chmates massive hepatic necrosis is not common but, 
m genenu, it affects females mote often than males. This, as french’s 
first pointed out,’* is largely due to die number of cases m pregnant 
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womeii,*® thus, of 164 cases in women, 66 were m-patients who 
were cither pregnant or suckling “ But the mfants from such cases 
have no hepatic lesions When one considers the preference enjoyed 
by the foetus m the matter of nutriments available for both mother and 
child a possible explanation of these observations becomes apparent 

Thyrotoxicosis 

Reference lias already been made to the fmdmg of hver lesions in 
thyrotoxic patients * » » These mclude fetty infiltration, diffuse 
hepatic fibrosis, massive hepatic necrosis and post-nccrotic scarring 
The mcreased nutntional requudnents, consequent upon the raised 
metabohe rate m these patients, may well contribute to their develop- 
ment 

Amino-adduria 

Excessive amounts of ammo-aads are known to be excreted m the 
unne m three conditions m the terminal stages of massive hepatic 
necrosis, ui hcpato-Icnticular d^cncraiion,^®* and in tlic rare condition 
called the de Tom-Fanconi syndrome *• *• In the first, the amino- 
aciduria IS assoaated with an mcreased level of ammo-acids m the blood 
and IS believed to be due to auiolysis of dead hver cells In the two latter 
the ammo-acid level in the blood is not raised, and there is further 
evidence which also suggests that thcamino-acidunain these cases is due 
to an abnormahty of renal function '* •• 

The fully developed de Tom-Fancom syndrome is character- 
ized by renal glycosuria, hypophosphatacmic rickets or osteomalacia 
enlargement of the hver and spleen, and ammo-aciduria An mconstant 
assoaation with cystinuna has been noted and m these cases cystme 
crystals have been found m the rcticulo-cndothchal system. The 
condition is famihal and, even when it does not produce disabhng 
symptoms until adult life, its carher presence is indicated by the 
stigmata of rickets It docs not affect all members of the family and 
m those affected does not always appear as the full syndrome It 
seems, from personal observations and the published accounts, that 
the hepatic lesions and splenom^aly only develop m those cases with 
ammo-aciduna At autopsy hepatic lesions ranging from acute 
massive necrosis to fibrosis have been recorded In two cases observed 
personally, post-necrotic scarring and nodular hyperplasia were present 




Fic 43— Post ncCTOQC tcarnag tnd nodular hyperphs a from a man aged 34 yean 
w th the adult form of the de Tom Fancou syndrome Carnnomatous change was present 
in one of the nodules on the posterior surface 

In View of the reported association with cystmuna and the known 
relationship between experimental cystine deficiency and post necrotic 
scarring it was expected that cystmuna would be found m all patients 
showmg this kmd of ammo-aaduna But repeated analyses failed to 
detect any excess m the unne of the three patients available In all, 
excessive ci^uantities of a mixture of ammo-acids was excreted m 
amounts of i6 g daily, and m dus mixture valme, glycme alanme 
and senne were present m relatively large amounts hi addition a 
considerable quantity of peptide, composed of serme and glycme and 
the ammo-acid oc ammo-n-butync aad were present^* At 
first sight these fmdmgs would seem inadequate either quantitatively 
or quahtatively, to account for the hepatic injury on the basis 
of an ammo-aad defiaency consequent upon loss of such aads 
in the unne Perhaps a clue is provided by the excretion of senne 
which, m the free state and m combmation as a peptide, may amount 
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to over 2 g daily Now the m^or portion of the cystine required 

in the body is formed from methionine, and for this process scruic 



Fic 43 — Post nccTOtic scarring and primary carcinoma of the 
liver from a female child aged 10 yean with the de Tom Fanconi 
syndrome Dr Donald Hunin s case 

IS necessary Senne is not present in large quantities in dietary 
pcotein. but tvot being art essentul aTOinoacid, cm apparently be 
synthesized m the body If the loss m tlic uruic approached the 
combined amount available from ingestion and synthesis, a senne 
deficiency would be produced and this could entail a failure to synthesize 
sufficient cystine Under such arcumstances inassive hepatic necrosis 
and its sequelae might well be produced 
Hepato-lenticular degeneraaon or Wilson’s disease is a familial 
disease characterized by a lesion of the liver and changes m the nervous 
systemwhich are particularly marked m the putanien Denny-Brown'^* 
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descnbes the hepatic lesion as follows ‘The condition is the multiple 
nodular hyperplasia of Marchand, die toxic nrrhosis of Mallory or the 
healed yeUow atrophy of other authors It may vary m degree from 
changes typical of subacute hepatitis to a chrome stage ’ Recently 
Uzman and Denny-Brown’®* reported the finding of persistent amino- 
aciduria m early cases of this condition before hver function tests 
revealed any evidence of liver damage and puncture biopsy of the liver 
showed only swollen parenchymal cells without fibrosis Dr C E 
Dent in my ovm laboratory has confirmed the presence of persistent 
amino-aaduna m three estabhshed cases but detailed study of the 
mdividual ammo-acids present m the urmc has not been completed 

As yet the exact biochemical consequences of the chrome loss of 
atmno-aads in the untie in the de Tom-Fancotu syndrome and in 
Wilson’s disease are not yet clear But the over-ndmg consideration 
would seem to be that, m the only two climcal conditions yet known 
m which there is persistent amino-aaduna, hepatic lesions identical 
with those of experimental protein defiaency occur The possibility 
would, therefore, appear to be strong that the mechamsm of these 
conditions will prove to be some disturbance of ammo-acid metabohsm 
focused on the same point as the expenmental dietetic deficiency 

METABOLIC DISORDERS PRODUCING 
DIFFUSE HEPATIC FIBROSIS 

Hitherto consideration has been linutcd to those cases of diffuse 
hepatic fibrosis which might be explamed on the basis of direct, or 
mdircct, nutritional deficiency But nutntional defiaenaes exert their 
mfluence by affectmg metabohsm and it is, therefore, to be expected 
that related disorders of metabolism due to disease may themselves 
lead to similar effects Actually, one of the first observations on expen- 
mental diffuse hepatic fibrosis was that dus lesion developed in depan- 
creatized dogs • The occurrence of a similar lesion m hunaan subjects 
with diabetes meUitus had long been established ® ® In both cases the 
lesion develops on the basis of \ong-st3n6mg fstty mfAtrstwn of the 
hver, and does not occur if this mfiltration is prevented But diffuse 
hepatic fibrosis also occurs after infiltration vath substances other than 
neutral fat It is seen m glycogen disease It is mvanably present 
m adult cases of Gaucher’s disease (Rg 49) It has been reported m 
pnmary xanthomatosis and the Nieman-Pick syndrome 
Occasionally its early stages can be detected by microscopic examina- 
tion m cases of amyloid disease, but such patients rarely hve long 
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enough to develop the full lesion. All these diiferent disorders have one 
pomt in common. They are all conditions m which the hver cells 
are distended by some substance which accumulates m dieir cytoplasm. 
Diffuse hepatic fibrosis seems, therefore, to be a reaction to mfiltranon 
as such rather than to any particular infihratmg agent; its development 
can be adequately explained on die basis that all mfdcrations mterfere 
with the mtralobular circulation and so lead to malnutrition and 
degeneration of the parenchyma. 
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CHAPTER V 


NOXIOUS FACTORS CAUSING LIVER INJURY 

It has long been known that necrosis of the liver, both in man and m 
expcnmental animals, can readily be produced by certam chemicals 
Such are, in general, protoplasmic poisons, capable of directly killing 
any cell isith which they come m contact, and the hepatic lesion they 
produce can reasonably be explamed as the direct expression of their 
action on the liver parenchyma For many years this was the only 
kmd of hepatic necrosis for which a causal relationship could be 
established and it is not, therefore, surprismg that the conception of 
the toxic origin of hepatic necroses, in general, was extended until it 
came to dominate this field of pathology Hcpaac necroses, occurring 
m the counc of febrile illnesses, were regarded as probably due to the 
action of a hypothetical toxin produced by livmg organisms The 
necroses m pregnancy were assumed to be the result of a toxaemia 
More difficult to explain were the necroses m thyrotoxicosis, but 
suggestions were not wancuig that even these were essentially toxic 
m origin Eventually the position was such that the finding of a nepanc 
necrosis, whose ongin was obscure, was almost automati^y assumed 
to mdicate the presence of some unknown hver poison Thu assump- 
tion was not seriously challenged until the discovery of dietetic necrosis 
But It has already become evident that a sharp classification of hepatic 
necroses into those due to the presence of a noxious agent, and diose 
due to the absence of an essential nutriment, is not possible The action 
of some poisons is profoundly modified by nutrient factors, die action 
of others may conceivably be due to their causing malnutrition The 
problem of the hepatic necroses assoaated with exposure to poisons 
or infective agents is, therefore, by no means simple It can best be 
approached by consideration of the experimental data 

EXPERIMENTAL HEPATIC NECROSES 
ASSOCIATED WITH POISONING 

The experimental necroses associated with administration of chemical 
poisons, whether these are of synthetic or vital ongm are of two broad 
types, those m which the lesion follows shortly upon exposure to the 
poison, those in which its devdopment is delayed, even though 

105 
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exposure continues, for many days or weeks For convemence of 
discussion diesc \vill be distmginshcd as ‘Immediate’ or ‘Delayed’ 
hepatic necroses Generally speaking, each of these chni c al types 
corresponds to a different pathological form, immediate hepatic 
necroses bemg associated with zonal necrosis, delayed with massive 
necrosis The sequelae m eadi are those of the respective anatomical 
forms of necrosis 

Immediate experimental hepatic necrosis 

This lesion can be readily produced by a variety of synthetic 
chemicals and naturally occurrmg poisons It is the lesion produced 
by the dilormated hydrocarbons,” tanmc aad,” phosphorus, and allyl 
formate ** It occun after injection of die endotoxm of Proteus 
vulgans, extracts of certam algae,® or mgcstion of poisonous mush- 
rooms 

Carbon tetrachloride poisoning can be taken as a typical example 
Within a few hours after the poison lias been given, the ammals fall 
ill All the ammals arc affected and at about the same tune The 
illness IS at its height twenty-four to forty-eight hours after the poison 
has been given and, at this stage, the liver shows, macroscopicdly, a 
general exaggeration of the lobular pattern and, microscopically, a 
centrilobular necrosis (Figs i and 17) involvuig every lobule through- 
out the organ During the next two or three days climcal recovery 
sets m and by the end of the first week the animal appears entirely 
normal Traces of residual damage to the hver may, however, persist 
for a week or so longer Even when the illness is at its height there is no 
cluucal evidence of jaundice, oedema, or effusions into serous cavities 
But for the flndmgs at autopsy the presence of a hepatic lesion would 
rarely be suspected 

This IS the picture when a single injection of carbon tetrachloride 
15 given by the natural routes of mgcstion and inhalation, or by sub- 
cutaneous injection With odicr poisons the climcal picture is similar, 
but the position of the necrosis widim die lobule may be different 
After chloroform, tanmc acid or mushroom poisoning, it is also centn- 
lobular, after allyl formate, phosphorus or the endotoxm of Pro- 
vulganSj it IS penportal (Fig 18) 

Comparison of the immediate hepatic necrosis due to poisoning 
with dietetic necrosis 

Comparison of the climcal lustones of these immediate toxic wth 
dietetic, experimental, hepatic necroses reveals three broad differences 
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First, there is a marked difference m the time required for the illness 
to appear Second, m immediate necrosis all the ammals become ill 
at the same time, m dietetic necrosis the illnesses of different members 
of one group may be days or weeks apart Third, the sequelae are 
different Animals survivmg a smgle attack of immediate necrosis 
recover completely After a single attack of dietetic necrosis a chronic 
hepatic lesion rcmams, and death, cither m an acute attack or as a result 
of Its sequelae, is the rule “ 

However much dietetic and immediate necrosis due to poisomng 
may differ, they are both, at their onset, acute illnesses of sudden 
development It is, therefore, aU the more stnkmg that the latent 
period m the two conditions is so different In dietetic necrosis the 
latent penod is measured m weeks, during the whole of which time 
the ammal appears healthy although exposed to conditions necessary 
for the production of the illness In immediate necrosis, on the other 
hand, the latent penod is measured in hours These differences are 
readily explained by the different causative mechanisms in the two 
conditions In dietetic ncaosis the latent penod is the time required 
for the state of defiaency to develop Naturally this vanes with the 
poverty of the diet in protein, the success of the individual ammal m 
obtammg food from the common supply, and the stocks of body 
protein m the ammal at the beginning of the experiment As a result 
the length of the latent penod vanes not only between ammals on 
different diets but between ammals m the same group But until the 
defiaency state develops the liver celb are normJ, when it has 
occurred necrosis follows and m a few hours iHncss is manifest In 
immediate necrosis due to poisoning, however, the appropriate internal 
state IS at once created by the mtroducaon of the noxious agent mto 
the body There is, therefore, httlc vanation m the length of the latent 
penod between ammals in the same group Thus the ammal ^vlth 
immediate necrosis is m a similar position, immediately after receivmg 
the poison, to the animal about to develop dietetic necrosis after severd 
weeks on a defiaent diet, and in the next few hours the symptoms of 
acute hepatic necrosis appear m both 

The pathological features of die two conditions show equally stnkmg 
(hffcrences In dietetic necrosis’* the lesion is massive m type (Figs 25, 
26 and 27) , irregularly distributed, and the extent to which the different 
lobules are involved ranges from death of all parenchymal cells to 
unscathed survival In immediate necrosis, on the other hand, the 
typical lesion is zonal (Figs i, 17 and 18), and effects every lobule 
throughout the hver m the same fashion and to approximately the 
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same extent'^ In dietetic necrosis scarring of the liver invariably 
follows even the mildest attack Sudi scarring occurs at the sites of 
previous necroses and, these being irregularly distnbuted, the final 
result IS the grossly distorted hvcr of post-necrotic scarring (Fig 5) in 
which bands of fibrous ussue cut into the organ and separate areas in 
which fibrosis has not ocairrcd (Rg 7) In immeiatc hepatitis 
foUowmg poisomng the subsequent course depends upon whether the 
attack IS single or repeated If single, complete restitution to normal 
takes place, if repeated, a uniform diffuse hepatic fibrosis develops “ 
There is, however, one vanant of zonal necrosis which can lead to a 
different sequel If the poison reaches the hvcr m exceptionally high 
concentrations, as after intraporial injection,^® or if it is of unusual 
virulence, as in the case of the toxins of some poisonous fungi,** then 
the resulting zonal necrosis may be so extensive as to involve the whole 
lobule In that case it is virtually massive m type and its sequelae arc 
those of that anatomical form But the illness still has die short latent 
penod and other chmeal features of immediate necrosis and thereby 
can be diffctentiaced from delayed necrosis due to diet or certain 
special poisons 

Delayed experuncutal hepatic necrosis 
It 1$ a striking fact chat, although poisons wbch lead to immediate 
hepatic necrosis m man rcadJy cause similar lesions in experimental 
animals, those poisons which are associated with delayed necrosis m 
human patients rarely reproduce this lesion m experimental animals 
Cinchophcn, for example, wluch may lead to the delayed development 
of massive hepatic necrosis in man fails to produce any sigmficant 
hvcr damage in animals ** Similarly, tnmtiotolucne is without effect 
on experimental ammals kept under nonnal conditions ** Indeed, 
the omy clear example of delayed cxpenmental necrosis, caused by 
noxious agents, is that due to selenium, and, as yet, sclemum necrosis 
of the hver m man lias not been recorded Fortunately, however, 
sclemum poisoning m animals has been so extensively mvcstigatcd 
as to provide a clear picture of this type of lesion ** 

If animals are given a diet of gram grown on scleniferous soils, or if 
selenium is added to an appropriate diet, they remam m good health 
for some weeks Then illness appears Not all the members of the 
group are affected at once Some die m the first attack and at autopsy 
show acute massive necrosis Othen linger on and these, on kilhng, 
show a fibtotic lesion of the hvcr whidi is evidently post-necrotic 
scarring and m some ammals is limited to die left lobes Experimental 
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stlemum poisoning has thus the dinical and pathological features of 
dietetic massive necrosis due to an incomplete deficiency of sulphur- 
containing amino-acids and, like dut lesion, it is prevented by supple- 
ments of casern, methionine or cystine The expanation is suggested 
by the finding that, m the protem of plants groivn on selemferous soil, 
selemum has replaced sulphur m die sulphur-containmg amino-aads 
If, as seems likely, such aads are not utdisable by the body, then the 
poisonous action of selemum would be due to its leadmg to a deficiency 
of sulphur-contaimng ammo-aads 
A similar explanation may account for the delayed development of 
massive hepatic necrosis m persons exposed to tnnitrotolucne This 
substance has no effect on ammals receiving normal diets containing 
adequate amounts of protein •* Typical delayed hepatic lesions can, 
however, be produced m ammals receivmg low-protcm high-fat 
diets “ Tnmtrotoluene combmes with amino-acids, the free nitrous 
group hnking wth the ammo group of the aad * There is evidence 
that It raises the metabolic rate and thus the requirements for protem “ 
The combmed mflucnce of these two properties ^vlll tend steadily to 
produce a defiaency of ammo-aads wtmn the body The role of 
dietary fat m faahtatmg the development of massive necrosis after 
mgesnon of tnmtrotoluene may simply be related to the solubility 
of that substance in fat, which might facihtate its absorption and docs 
hold It m high concentration m the fatty mfdtrated hver 
The concept that certam poisons may act by producing condi- 
tioned nutritional dcfiaencies bears on a mcchamsm of the hver 
concerned with detoxification Potentially toxic substances may be 
rendered innocuous m one of three ways, by destruction, by altera- 
tion, or by combmation with some metabolic factor to form a harmless 
compound If the organ is undamaged, substances dealt with by the 
two former methods would be innocuous even when given m large 
amounts But those dealt widi by the latter method could be capable 
of produemg mjury even m the normal ammal Whether they do so 
or not would depend upon the dispensabihty of the particular meta- 
bolic factor n'JiJi which they comhme IF this is not essential to meta- 
bohsm, or can be produced m unhmited quantities, no harm results 
If, however, it is essential, and its supply is hmited as would be the case 
if it were an essential ammo-aad, Am a dangerous state of defiaency 
would follow Under certam circumstanr^s, Aerefore, Ac process of 
detoxification may be a habAty raAer Aan an asset This suggestion 
need occasion no surprise for there is no reason to regard detoiofication 
by combmation as necessarily a special pror^s evolved for a benignant 
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purpose It could equally wdl ansc as the inevitable, and madental 
result of the production, along die normal lines of metabohsm, of a 
compound which is incapable of bemg furtlier broken down m the 
body 

Thus delayed hcpaoc necrosis from poisons resembles, clmically and 
pathologically, the type of massive necrosis produced by protein 
deficiency Considerauon of its possible causation suggests that the 
mechanism of the two may be fun^bmentally the same, the production 
of a nutritional defiaency 

FACTORS MODIFYING EXPERIMENTAL 
IMMEDIATE HEPATIC NECROSIS DUE 
TO POISONING 

Dosage 

It has already been mentioned that when a poison is injected mto the 
portal vem, in. order to ensure its teaching the hvee m high concen- 
trations, the resulting necrosis is so severe as to take on tlic character 
of a massive necrosis When administration is confined to more 
usual routes, dosage naturally influences seventy But this is less than 
rmghc be expected Thus m the rat, o oid c c of carbon tetrachloride 

f ier Kg of body weight, when given subcutaneously, produces rrununal 
esions,” but there is very bttlc difference in seventy between die 
necrosis produced by o 05 c c and i 7 c c per Kg The same considera- 
tion applies to rabbits and indeed, m diem it has been found impos- 
sible to produce death of all the hver parenchyma even when enormous 
doses have been given subcutaneously The correlation between the 
seventy of the lesion and the dose of the causative poison is only 
approximate and above a certain minimum the dose may be varied 
withm wide hmits wthout produang any appreciable alteration ui 
the extent of the necrosis It is dierefore ^ the more mtcrcsting 
diat by other means, even when, the dose of poison is maintained 
constant, wide vanations in seventy can be produced 

Nutrient Factors 

The early observations were concerned mainly with the effects of 
carbohydrate and of fat, and it was found that diets rich m carbohy 
dratc reduced, while diets nch m &t increased, the susceptibility to 
chloroform poisomng *» « » » Later, a correlation between resistance 
to such poisons and a high glyaigcn content in die hver was demon 
strated This observation seemed, at tliat time, to explain die increased 
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susceptibility found in starvation, and when fatty infiltration of the 
liver had been produced by a high 6t diet, for m both instances the 
hver IS poor in glycogen The protartive action of carbohydrate was 
thought to derive from its abihty to reduce the normal breakdown 
of protein and hence to conserve to the body the protein stores that 
vere so vitally needed when hver cells were being destroyed by 
necrosis ” ** The possibihty of its forming harmless glycuronates 

svith suitable poisons was also suggested “ Whether these explanations 
were correct or not is now doubtful but, at least, they served to direct 
attention to the importance of protein m this connection 
It is mainly to Whipple and his school that we owe the mass of 
evidence which has established that suscepnbihty to chloroform, as 
measured both by the death rate and the extent of the zonal necrosis, 
is closely connected svith the state of protem metabolism m the 
body Protem depletion greatly increases susceptibility , remedymg 
such depletion restores susccpabmty to normal Searching for the 
explanation of this observation it was found that protem depletion 
leads to a foil m the total sulphur content of the hver,*’ and that the 
relative resistance to chloroform anaesthesu of pups, bom of protem 
depleted mothers, could be correlated with the relatively higher sulphur 
content of their livers On the basis of these fmdmgs me effects of 
givmg sulphur-containmg ammo-acids was tested, and it was found 
that meihiomne, cystme, and cysteme but not cholmc, afforded definite 
protection agamsc chloroform to protem depleted dogs Such 
measures also restore the lowered sulphur content of the hver to 
normal provided that their mstitution is not delayed for more than four 
hours after anaesthesia But the most remarkable feature of these 
experiments is the speed with which administration of protem, or 
sulphur-contammg amino-aads, restores normal susceptibility to dogs 
depleted of protem It is surpnsmg enough that admmistration, 
immediately before, or durmg, chloroform anaesthesia is suffiaent 
It IS httle short of astoiushmg that mjecoons of methionmc, or cystme, 
as late as three to four hours after chloroform anaesthesia, are equally 
effective 

To explain their results Miller and Whipple*’ suggest that thcmjury 
done to the hver cell may be due to chloroform disturbing an enzyme 
system, such disturbance bemg reversible for a period of three to four 
hours after its mcepnon This enzyme system is, they suggest, nch m 
sulphydryl groups and they explam die protective action of the sulphur- 
contammg ammo-aads by their ptomotmg the formation of such 
groups But this protective action is only found m dogs previously 



112 


THE LIVER AND ITS DISEASES 
depleted of protein, it does not occur in normally nourished ammaU 
If, as they imply, chloroform acts by rcducmg the number of effective 
sulphydryl groupmgs m an enzyme system, then it is difficult to sec 
why the sulphur-containing ammo-acids, when given during, or 
shortly after chloroform anaesthesia, should be able to augment the 
number of such groupmgs only when that number had previously 
been reduced by protem depletion It would have been expected, if 
the suggestion were correct, tliar, given suffiacnt protem, normally 
nourished animals would be entirely protected from the effects of 
chloroform Such is not the case 

It can hardly be a comadcncc that the ammo-acids wluch govern 
susceptibihty to chloroform poisonmg arc the same as those which 
protect agamst dietetic necrosis of the hver, and any explanation of 
their protective action must seek to account for dus association It is 
also cfesu-able that the same explanation should account for the other 
two factors which mcrcase susceptibility to chloroform anoxia and 
hyperthyroidism The following explanation is suggested 

When considermg the effects of cxpenmcntal isoiaemia upon the 
hepaoc parenchyma it was noted that the first evidence of necrosis 
appeared about six hours after arrest of the arculaaon After poisomiig 
with the chlormated hydrocarbons, no change is seen m the paren- 
chyma until some two to four hours later Then the parenchymal cells 
are seen to be swollen But it is not unnl a further six to eight hours 
have elapsed that unequivocal centtilobular necrosis appears “ 

This necrosis has already been attnbuted to the swollen parenchymal 
cells impedmg the flow m the mtralobuJar smusoids to such an extent 
as to starve the more centrally placed cclk of those blood-borne factors 
which are essential to life (Fig 19) It is suggested that in protem 
depleted animals the parenchymal cells are so depleted of sulphur- 
contammg anuno-acids tliat they are dependent, from minute to 
mmute, on the amount of these substantxs m the blood which circu- 
lates past them Under these circumstances the slightest retardation of 
the mtralobular flow, as by parenchymal swcllmg, ^vlll precipitate an 
extensive zonal necrosis But such swcllmg does not appear until some 
three to four hours after chloroform anacsdiesia If, therefore, sulphur 
contaimng amino-aads are given at any time before this, they can reach 
all parts of the lobule m adequate concentrations, remedy the depletion, 
and so reduce the extent of the necrosis to that which 1$ mevitable 
even m well-nourished ammals Such an explanation reconciles the 
effect of protem depletion m mducmg dietetic hepatic necrosis with its 
other effect of exaggerating zonal necrosis due to poison' It suggests 
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that such an exaggeration, whether caused by protein depletion, by 
anoxia, or by hyperdiyroidism, has a common basis m the actual or 
relative madequacy, under the particular circumstances, of the mtra- 
lobular circulation to supply the needs of those zones of parenchymal 
cells which are normally spared It mdicates why poisons, like ars- 
phcnamine, which must be given in huge doses to produce even 
minimal lesions m normal amnials,** readily cause ‘immediate’ centn- 
lobular zonal necrosis m animals on diets deficient m protein®’ It 
explains why it has not been possible to prevent entirely the centn- 
lobular necrosis of chloroform poisonmg by givmg an excess of pro- 
tem The mtegnty of the hepatic parenchyma is dependent upon 
several blood-bome factors Ischaemia deprives it of all 

THE PATHOGENESIS AND CLASSIFICATION 
OF HEPATIC NECROSES IN GENERAL 

It IS opportune now to review the problem of hepatic necroses m 
general for it is evident that some of the older conceptions are no longer 
tenable 

Necrosis of the hepatic parenchyma can be produced m one of two 
ways, by the presence of noxious agents or by the absence of some 
factor essential to cellular life The noxious agents can be chemicals 
or, as will be seen later, hvmg orgamsms The factors essential to 
cellular life may be nutriments or oxygen Uncompheated examples of 
either type ot necrosis can be produced experimentally but, m the 
majonty of cases commonly attnbuted to poisoning, both participate 
to a variable degree It is, therefore, maccuratc to regard all necroses 
after exposure to noxious agents as ‘toxic necroses’, or all those due to 
lack of an essential factor as nutnnonal To meet these difficulties 
the adjectives ‘Toxipathic’ and Trophopathic’ were mtroduced A 
toxipathic lesion is due to the direct acuon of a noxious agent, be that 
a chemical or a hvmg orgamsm A trophopathic lesion is one due to 
deprivation, directly or mdirectly, of a factor essential to cellular life, 
be that oxygen or a nutriment It may wdl be that when these lesions 
can be discussed in terms of intracellular chemistry the distmction 
between them, and the need for distmguishmg each by a separate 
term, will disappear But m the meantime the distmcaon appears 
useful Thus the lesions of phosphorus or allyl formate poisonmg are 
examples of uncompheated toxipathic necroses, those due to cystme 
defiacncy of a pure trophopathic process The lesion m chloroform 
poisonmg could be precisely, if pedantically, described as a tropho- 
I 
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patluc necrosis secondary to a toxip^hic swelling of tlie hepatic 
parenchyma The terms rclatmg to cellular pathology are, however, 
unsuitable for the broader conceptions of general usage Inclusive 
terms comprehending the lesion as a whole are required Of such the 
term hepatitis is most useful, for it can be applied, not only to the whole 
lesion, but also to the lesion m its different stages of development 
The qualifications toxipathic and trophopathic can then be used in 
association \vith it to indicate the dominant factor in the causation of 
the particular condiuon The lesions of tlic hver m infective hepatitis, 
or m chloroform poisoning, would thus each be a toxipathic hepatitis 
those followmg a dietary deficiency of protem, and perhaps those 
after mgestion of selcniferous gram, a trophopathic hepatitis Before 
proceedmg, however, to discuss those hepatic lesions m man associated 
with exposure to noxious agents, it may be useful to summanze the 
broad characteristics of each kmd of lesion 

Toxipathic hepatitis is characterized chmcaUy by the shortness of 
the latent period between, exposure to the causative conditions and the 
development of the illness The usual pathological lesion is a zonal 
necrosis, uniformly distributed throughout the hver, but occasionally 
the noxious agent is so virulent, or present m such concentration, 
that the zonal neaosis extends to involve ah the cells m the lobule 
and becomes massive m character throughout the hver 

Trophopathic hepatitis, due to direct or induect nutritional defi- 
aency, has a delayed onset It causes a massive hepatic necrosis which, 
even when it involves the whole organ, is usually at different stages of 
development m different places Trophopatluc hepatitis due to anoxia 
IS, however, of rapid onset, and leads to a zonal necrosis which, on 
occasions, may extend to become massive 

Trophopathic hepatitis frequently occurs secondarily to those types 
of toxipathic hepaticis in which swelling of the hepatic parenchyma 
occurs It is then due to this swclhng impeding the mtralobular 
circulation and so curtailing the supply of those factors essential to the 
life of the parenchymal celU It is uncertain what part anoxia and what 
part defiaency of some essential nutriment plays m this necrosis In 
mild cases, such secondary trophopaduc hepatitis leads sunply to an 
exaggeration of the zonal necrosis arismg from the toxipathic lesion , in 
severe cases, to the further devdopment of the zonal into a massive 
hepanc necrosis 

The clinical and pathological sequdae in the survivors of tliese 
different types of hepatitis bear no relation to their cause Massive 
necrosis, however produced, leads to posc-necroUc scarring Zonal 
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necrosis, if the attack is single, is followed by complete recovery, 
if frequently repeated, a diffuse hepatic fibrosis results 

HEPATIC LESIONS IN MAN ASSOCIATED 
WITH NOXIOUS AGENTS 
Toxipathic Hepatitis in Man 

Numerous examples of toxipathic hepatitis due to chemicals can be 
found m accounts of human cases of poisomng 

A girl, aged 17 years, was anaesdicozcd with chloroform Next day she 
was drowsy, the day after jaundiced, and she died three days after the anaesthetic 
At autopsy the liver weighed 1800 g (normal i5oog) and there was necrosis around 
the central veins of each lobule 

A child of 5 J years was given i c c of carbon tetrachloride and died forty-eight 
hours later The hver showed ccntnlobular necrosis involving half to two-thirds of 
each lobule “ 

These arc both examples of poisomng from substances which, in 
the usual dosage, are commonly without mamfese ill-effects At first 
sight this low madence of illness in human subjects might seem to 
suggest a discrepancy from the experimental work In animals, when 
these two chemicals are given under controlled constant conditions, 
pathological changes m the hver of approximately the same seventy 
are consistently produced in all But even in animals symptoms of 
liver damage, suclt as jaundice, arc uncommon and the existence of such 
damage may easily be unsuspected if the animals are not killed to 
demonstrate its presence Comparable ‘subclimcal human cases’ have 
been noted * and, such hepatitis being a transient condition and hver 
damage m man being rarely suspected m the absence of jaundice, it is 
probable that many cases are overlooked It is therefore hkely that 
hver damage, after exposure to toxipathic agents, may be far commoner 
than is reahzed, and that the discrepancy between clinical and expen- 
mental observations may be more apparent than real 
When more virulent poisons arc taken, the incidence of fatalities is 
higher and the pathological lesions more extensive. At times the zonal 
necrosis may extend until it becomes massive, but usually traces of its 
primarily zonal character can be found on search When massive, 
however, it stfll differs from dietetic massive necrosis in being general- 
ized and not partial m its distnbution, and ‘immediate’, and not 
‘delayed’, m its onset 

A nun, aged 22 yean, was adnutted to hospital two houn after taking rac poison 
containing phosphorus Three days later jaundice developed and he died six days 
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after taking the poison. At autopsy the liver weighed 1850 g and showed extreme 
fatty degcncrauon most marked at the periphery of the lobules 
A woman of 26 years of age, ate thirt>-five fungi which she beheved to be mush- 
rooms butwhichwcrelaterfoundtobeAmaniaphalloidcs She died four and a half 
days later The hver weighed i Kg and vras jdlow and friable On microscopic 
exammation all tbe parcnchymtd cells showed fitty change or necrosis save for 
occasional cuffs of healthy cells around some portal tracts ** 

After even a smgle attack of hepatitis from such virulent poisons as 
phosphorus, ® or the toxin of Amamta plialloidcs,*^ the survivors may 
develop a fibrosis of the hver The pubhshed data, however, are not 
sufficiently detailed to reveal its type From analogy with ammal 
expemnents post-nccrotic scarnng would be expected 
Tbe above cases are all mstanccs of poisoning by a single dose of a 
particular cliemical Repeated doses of poisons causing zonal necrosis 
lead m experimental amnials, to diffuse hepatic fibrosis The foUosvmg 
examples illustrate the same effect m man 
A man aged 46 years, had been occupied for over eleven years under bad working 
conditions m cleaiung clotlies wnh a fluid consisting of ss% carbon tecraehlondc 
and 4s% of a mixture of naptha and benzine At autopsy the hver weighed 1135 g 
and showed a diffuse pecilobuiar fibrosis 
A man aged 30 y ean under the impression that mhalanon of chloroform would 
remove injurious microbes from his air passages inhaled small doses of chloroform 
daily He then developedjaundiccandwas found CO have an enlarged liver Eighteen 
months later be developed ascites and at death hepaac fibrosis was found 

A smuLir fibrosis may also develop after long exposure to inorganic 
anemc which w known to produce, though with difficulty, a centn- 
lobular necrosis on animals 

A woman aged 36 was admitted with signs of arrhosis of the hver* and chronic 
arsenic poisoning For twenty years slie had regularly taken full doses of hguor 
arsemcalis for psoriasis but fourteen years before admission the treatment was dis- 
continued She was a total abstamcr in good arcumstanccs and the W R was 
negative At death a diffuse hepatic, fibrosis was found 

It IS thus apparent that the clinical and pathological features dcvelop- 
mg m man after exposure to certain chemicals, closely resemble those 
m expermiental toxipathic hepatitis produced by the same poisons 
in animals There arc many illnesses, however, with the pathological 
features of a toxipathic hepatitis, m winch tlicrc is no exposure to a 
chemical poison Infective hepantis and homologous serum jaundice 
are examples 

It is now securely established Uiat the pathological lesion in 
the acute stages of infective hepatitis and homologous serum jaun- 
dice IS a zonal necrosis of the hver parenchyma ^ Centn- 

lobular necrosis is present (Fig 44) and the cellular reaction m 
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and around the portal tracts, which not infrequently develops, 
IS m all probabihty simply a response to the mtralobular damage 


Fic 44 — C«Q(nlobuUrDecrossmmr«civebep3 ($ Fron afstslcase nnian 
(Lucke D Am<r J Pat 19« 20 471 ) 

(Fw 9) All the evidence now points to both illnesses being due to 
infection with a virus ’ ** ** so 4o » -o 71 ss period before 

the onset of symptoms in each can justifiably be regarded as the 
period of incubation of the mfecuon Within two or three days from 
the onset of the symptoms ofmfecdon the hver becomes enlarged and 
tender Many cases develop jaundice a day or two later, others sub 
side ® \vithout doing so In the ordinary case the 

symptoms of infection quickly subside, decrease m size of the liver 
follows the jaundice fades and before long the patient recovers 
completely Simultaneously complete restitution of the hver to 
normal occurs ^ Such cases have the features of a toxipathic hepatitis 
due to a single attack by a noxious agent but in them the noxious 
agent IS not a chenneal but the results of a virus infection 
Not all cases of mfective hepatitis however, pursue this simple 
course In some a massive necrosis supervenes This either kills the 
patient or leads to post-necrouc scamng The explanation of this 
comphcation and the reasons for regarding it in most cases, as a secon 
dary development will be considered later 
It IS possible that when two toxipathic factors are present at the same 
time then effects may be additive and the resultmg hepitatis corres- 
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pondmgly severe “ It has been observed on several occasions that out- 
breaks of jaundice m venereal disease clinics have coincided ^vlth the 
prevalence of infective hepatitis m the neighbourhood ** lo® In 
the chmc patients, the inadence rate of jaundice was higher, and the 
mortality rate about ten tunes greater, in the surrounding popula- 
tion with infective hepatitis 

Delayed Massive Hepatitis in Afon after Exposure to Poisons 

Following exposure to certain poisons illnesses develop, m a minority 
of the population at risk, which arc characterized by the long latent 
period between exposure and the appearance of symptoms At autopsy 
a massive hepatic necrosis, often most marked in the left lobes, is 
found The survivors develop typical post-necrotic scarring 
Typical examples of such poisons are trinitrotoluene and 

emchophen 

A boy, aged i 6 yean, was employed melting TNT from May z}ti to the end of 
June, 1916, when he was dischatgeo and went to live on a farm On August 28th he 
started to vomit, became jaundiced on September ist and died on September pth 
At autopsy the liver weighed $sog and showed changes typical of ‘acute yellow 
atrophy^ 

A woman aged 54 years, on admission showed jaundice, oedema and vomiting 
Seven weeks previously her doctor prescribed emchophen, and she had taken this 
substance m therapeuuc amounts for live and a half weeks Jaundice developed 
ten days after taking the last dose. On admission the case presented the clinical 
feanites of ‘acute yellow atrophy' She died a month later and massive necrosu of 
the liver was found ** 

A woman aged 30 years, was admitted with ascites ten years after an attack of 
jaundiccwhich occurred when she was working with TNT At autopsy the liver was 
fibrosed and m places showed signs of subacute necrosis 

A woman, aged 46 yean had reenved counes of treatment with cmcophcn over 
three years She died in coma and with jaundice At autopsy post-necroac scarrmg 
was found and the photograph of her liver shows atrophy of the left lobe ** 

These illnesses closely resemble that of dietetic massive necrosis 
and contrast conspicuously with those due to toxipathic hepatitis It is 
suggested that they may be r^arded as examples of a conditioned 
trophopathic hepatitis, dcvclopmg in a manner similar to that sug- 
gested for expenmental sclcmum poisoning 

Trophopathic Hepatitis as a complication of Toxipathic Hepa- 
titis 

In temperate climates massive hepatic necrosis usually occurs as a 
comphcation of a primary illness which ordinarily gives nsc to a zonal 
necrosis and pursues the usual climcal course of a toxipathic hepatitis 
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The association between massive hepatic necrosis and infective hepa- 
titis was first pointed out by Cockayne m a masterly article published 
m 1912 and subsequent expenaicc has amply confirmed his observation 
that the madence of massive necrosis increases when mfecDve hepatitis 
IS epidemic ’ » “ i® is 20 es question thus arises as to whether the 
massive necrosis, which is seen with incrcasmg frequency durmg an epi- 
demic of infective hepatitis, is simply due to an accentuation of the infective 
process which usually produces a transient zonal necrosis, or is a separate 
and distmct condition which supervenes on the usually bemgn mfective 
hepatitis^ The former alternative may account for those cases dying 
withm a few days of the appearance of illness and, as such, would 
be comparable to the massive hepatic necrosis seen after highly virulent 
poisons Such cases are, however, rare, and the majority would seem 
to have another explanation 

Cockayne drew attention to the many reports which mdicated that 
pregnancy influenced the prognosis m infective hepatitis Thus Ballot * 
recorded an epidemic in Martinique in which eight pregnant women 
were attacked Seven miscacried and all died with symptoms of icterc 
grave Bardinet had a similar experience in Limoges ® Cases are 
recorded of one member of a family developing, and then recovering, 
from mild infecQve hepatitis and later another member, who was 
pregnant contracting jaundice and dying with massive hepatic necro- 
sis ** The reverse has also been noted, a pregnant woman dying of 
massive necrosis and, later, other members of the family developing 
infective hepatitis*^ The massive hepatic necrosis, which occun m 
pregnancy m the absence of infective hepatitis, has already been 
mentioned, and it has been suggested that this may be a trophopathic 
lesion due to the diversion of essential nutnments from the mother 
to the foetus When mfecovc hepatitis is also present the liabihty 
of the mother to develop such a complication would be considerably 
mcreased That the massive hepatic necrosis seen m pregnant women 
IS not due to any unusual virulence of the mfecting agent is indicated 
by the observation that the livers of the mfants bom to such women 
are normal 

Ifmfrctive hepatitis is prevalent m fammes and among malnourished 
persons, massive hepatic necrosis is also said to be relatively common 
Unfortunately this opinion is not well documented Before the first 
world war massive hepatic necrosis was a ranty m Central Europe 
Durmg the war and for some years afterwards its frequency astomshed 
experienced chmcians In flic opinion of the German physiaans its 
increased mcidence was related primarily to malnutrition and not 
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Simply to the prevalence of infective hepatitis®*®* Findla)®’® has 
recently published a most informative study of infective hepatitis in 
West Afnca The population at nsk consisted of European troops, 
coloured troops and tlic local native population Fatal cases died with 
massive hepatic necrosis Although the incidence rate of the disease 
was two to four times as great in white as compared wdi coloured 
troops, the mortahty rate among the latter was fifteen times as great, 
being 6 ii% for the coloured against O 41% for the whites The dis- 
crepancy was related to differences in nutntional status Statistics for 
the mortahty rate in the local native population were not available 
but a most suggestive epidemic was observed m the Cross River 
distnct On the cast bank of the nver mortality was low, on the west 
bank high, reaching 30% m some villages Famine and malnutntion 
were nfc on the west bank, on the east food w'as plentiful and nutntioii 
relatively good In a study of yellow fever vaccine hepatitis the 
mortahty rate from massive necrosis among wcll-fed Amcncan troops 
was 0 2%*®, among lU-fcd Braaluns it was 2 4% ** It is well 
established that, after injury, considerable amounts of protein are 
destroyed and lost to the body In an epidemic of mfcctivc hepatitis 
occurring among wounded men the mortahty rate from massive 
necrosis \vas 20%**® as compared with 0 2% m unwounded sub- 
jects In this connection it is perhaps noteworthy that the mortality 
rate m patients developing homologous serum jaundice sonic montlis 
after an injury for which they required a transfusion is considerably 
higher than m cases of infective hepanns *** Finall) Nixon®"* states 
from Ins experience m Turkey that whether infective hepatitis in 
pregnant women will or will not proceed to massive hepatic necrosis 
depends on the state of the mother’s nucntion 

We have now considered massive hepatic necrosis arisuig under a 
vanety of circumstances, m malnutrition, during pregnancy, after 
poisoning, and in association Avith infective illnesses It is difficult to 
beheve that such diverse conditions could lead to the production of a 
common toxm wluch, acting on the hver, would produce massive 
necrosis But m each case there arc mdications of interference svith 
nutrition, each produces conditions conduave to the development of a 
trophopathic liepatitis f 

f My attendon has recently beta drawn to ibe re lurkablf but httJe Lrown thesis by Moss 
(L iel?re grai t TliesedePans IS79J fn it he cleariy rccc^iuzes lict re grave aggiavec which 
he defines as a catarrhal hepanns aggraTated by circurnsunccs such as pregnancy debihty 
chronic alcohol sni and so on into b«onuig an retire grave or as it can novv be called a i 
acute massive hepatitis In the same tl css will also be fbvmd the first observations on oligur a 

and polyuria tn relidon to acute hepatins, and on the development of hepatic fibroMiafier mass vc 
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The explanation of how an agent which normally gives nse to a 
toxipathic hepatitis can lead to the development of a trophopathic 
massive hepatic necrosis m man, has been foreshadowed by the hypothe- 
sis suggested to cxplam the efiais of protcm depletion m exaggeratmg 
the lesions due to chloroform poisoning It wdl be remembered that 
such depletion results in a centnfiigal extension of the centrilobular 
necrosis, so that in extreme cases the whole lobule is involved and the 
lesion becomes massive m type It is this type of massive necrosis 
which develops m man on the basis of a toxipathic lesion, and it is 
beheved to arise m the followmg way 

Human bvers which are the scat of a toxipathic hepatitis are enlarged 
and swollen That this mdtcates mcreased tension withm Ghsson’s 
capsule can readily be seen at autopsy when, on sUcmg mto the hver, 
the cut surface bulges over the capsules In such cases the circulation 
withm the liver must be impede just as it is m the experimental 
amtnal under the same conditions (Fig 19) The course of events m 
these cases depends upon three factors the amount of essential nutn- 
ments circulatmg m the blood, the degree of circulatory restriction 
within the hver and the duration of that restncDon The amount of 
essential nutriment both m the blood and m the parenchyma depends 
upon die presence or absence, of dietary defiaency and such factors 
as anorexia vomiting and pregnancy If the amount of circulatmg 
nutriment » large then massive necrosis will not supervene and the 
other variables bemg equal, the case will follow die course of an 
ordmary toxipathic hepatitis If the amount is low then the zonal 
necrosis will extend and may even become massive m type | if the 
amount is mtcrmediate massive necrosis will supervene only m those 
areas where the circulation is most impeded But even m health the 
left vascular terntory receives a lower concentration of essential 
nutriments than the right and dus discrepancy is necessarily 
exaggerated when swellmg of the parenchymal cells throughout the 
organ impedes the atcuLmon The old observation®* ** that 
massive hepatic necrosis even when it supervenes on a toxipathic 
hepatitis IS often more marked m the left than in the right hepatic 
lobes ** ** IS thus exphcable (Fig 45) The degree of circula- 
tory restriction withm the liver is important because it deiermmes 
the speed with which the parendxymal cells will be brought to a state 

t Prfsumably the penportil cells wluch arc f tst exposed to the ncom ng portal blood and 
which have in consequence the best oppottstnity to obta ti any available blood borne nutr ments 
will necessarily be in a better state of nutrition than the more centrally placed cells But as mal 
n tnoon increases in degree the zone of relaavcly wdl nourished cells will shrink back on the 
portal traas 
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CHAPTER VI 


THE SYNDROMES OF HEPATIC FAILURE 

The liver is a composite organ and dus composite nature is preserved 
even m its smallest anatomical unit, the lobule As a consequence 
mjury to any part of it commonly mvolves several distinct but con 
Oguous tissues The symptomatology of a particular hepatic lesion 
may thus comprise several components each due to disturbance of 
function m a different tissue and as die lesion extends the symptoma- 
tology may show a corresponding mcrcasc m complexity But if 
symptomatology is to serve as a rehablc guide to the nature of the 
underlying lesion it must be analysed mto its component syndromes 
and die significance of each estabhshed It is therefore of great 
importance to define those syndromes attributable to the functional 
impairment of each of the hepatic tissues which m combination 
make up the clinical picture of Hepaoc failure 
The symptomatology of hepatic failure can be separated mto three 
broad syndromes Those of 

1 Excretory Failure 

2 Parenchymal Fadure 

3 Portal Obstruction 

The first two are referable to failure of functions pecuhar to the 
hver The third while not due to impairment of hver function is 
frequendy associated with such impairment because of the pccuhar 
anatomy of the hver Together with these three syndromes ic is con 
vement to consider enlargements of the hver and the different types of 
hepatic pam 

THE SYNDROME OF EXCRETORY FAILURE 
In the past such importance was attached to the accumulation of 
bihary constituents in the body that the ultimate chnical state of cases 
dymg from hver failure was attributed to their toxic acuon and digm 
fied with the name of cholaemia Nowadays however its importance 
has been minimized but it is still credited wiffi die abihty to produce 
not only jaundice but further ill-cffects 

When the hver is prevented from excretmg bile the levels of 
phosphatase ** ** cholesterol *• bile salts and bihrubm ^ ** mcreasc 
136 
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m the blood Of these, the first produces no symptoms, and the second 
only m those rare cases m whiA cholesterol is deposited m the skin, 
particularly in the creases of the palm, and gives rise to typical xan- 
thomatous plaques Retention of bile salts is said, but not proved, to 
account for the itchmg which is such a common feature in these 
conditions But the symptom par excellence of failure to excrete bile 
is jaundice 

As IS well recogniaed, there are two broad clmical forms of jaundice, 
that due to fadure to excrete bile and that due to excessive haemolysis 
With the latter we are not concerned Failure to excrete bile may 
occur either from obstruction m the large biliary passages or from 
inflammation of the hver If the latter, then most of the organ must be 
mvolved, for it has been shown experimentally that 20% of the hver 
will suffice to remove all the bde pigment that is formed in the body 
under normal circumstances ** 

There has, m the past been considerable dispute as to the nature of 
the laundice produced in conditions where there was no obstruction 
to the large bile ducts It was known diat many poisons which aa on 
the hver parenchyma lead to jaundice, and tnat Weil’s disease and 
yellow fever have a smulat site of action The jaundice of infective 
hepatins was, formerly, regarded as the result of a catarrhal inflamma- 
tion of the common bile duct and as the mam example of an mfectious 
process which produced extra-hepatic biliary obstruction Now it has 
been shoivn that this condition is essentially a parenchymatous inflam- 
mation of the hver ” There is thus ample evidence that jaundice 
can, and commonly is produced m conditions which pnmarily mvolve 
the hver parenchyma At one time it was thought that this type of 
jaundice differed from that produced by obstruction to the larger bde 
passages, and it was differentiated from such obstructive jaundice by 
the term toxic jaundice The basis for this distmcuon was the van den 
Bergh test The plasma, m cases of obstructive jaundice, gives 

an immediate direct reaction with diis test Jaundice associated %vith 
mflammation of the hver, omx called toxic jaundice, may give durect, 
delayed dnect, 01 biphasic TCMlions It is now believed that these 
latter varuaons do not indicate that die p^ment m the blood differs 
in the t\\ o types of case,’‘ but rather that the different types of reaction 
are the result of differences m quantity of the pigment present and 
of substances sudi as cholesterol or bile salts, which modify the 
reaction * ** It appears that the same bile pigment is retamed m the 
blood whether the case be one of obstruction of the bile ducts or 
inflammation of the hver 
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Exanunation of sections of die liver from patients with hepatic 
uiflamniation shows at once that the jaundice is not due to mflanima- 



Fic ^6— Qilury natliculi Rat The bilc dure have been injected 
with Indian ink and the injection haa passed into the minute b I ary 
canabcub which be between the patenreyma! cells and penetrate into 
the t substance H and E x 320 (Reprod ecd by the courtesy of 
Dr L E Glynn) 

tory obstruction of the small bile ducts These are empty and normal 
m appearance and there are no signs of plugs of bde pigment m the 
ducts of the portal tracts Bile pigment is however present m 
abnormal amounts m the central cells of the hepatic lobule, and not 
uncommonly the small intralobular biliary canaUcuh arc plugged with 
bile and some may even have ruptured ** These canaheuh are 
ordinarily no more than potenaal spaces between the parenchymal 
cells (Fig 46) Even slight swcllmg of such cells could hardly fad to 
obstruct such fine canals and it would seem that the jaundice associated 
with inflanimation of the hepatic parenchyma be this due to a toxic 
or hvmg agent is produced m this way Tlus jaundice due to obstruc- 
tion of the large bde ducts and the jaundice associated with inflam- 
mation of the hver thus seem to be esscnnally tlic same Both are due 
to obstruction but they dijfer m the nature and the sice of that 
obstruction 
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It IS a clinical commonplace, however, that the symptomatology is 
very different m these two conditions In inflammatory jaundice the 
patient is defmitely ill from, or even before, the onset of jaundice, 
in jaundice from extra-hepatic obstruction the subjective feelmgs of 
illness are, at first, unobtrusive There is one essential difference 
between these two conditions Inflammatory jaundice is complicated 
by extensive parenchymal damage, jaundice due to obstruction of the 
large bile passages, at least in its early stages, is not If, therefore, the 
pure syndrome due to retention of biliary constituents is to be 
clanfied, early cases of extrahepatic biliary obstruction should be 
studied 

If one examines a senes of patients with caremoma of the head of 
the pancreas, one cannot fad to be struck by the contrast between their 
deep jaundice and their comparative sense of well-bemg Some, 
indeed, are lU, but these arc febrdc and their livers show, on micro- 
scopic examination, an ascending cholangitis with inflammation of the 
pcnporul parenchyma But excluding such complicated cases and 
confining one’s attennon to chose in the early stages tvho are afebnie, 
then apart from the jaundice, and any symptoms arising from the 
condition causing the obstruction, they are essentially symptomless 
There is no apathy, malaise, anorexia, vomitmg or somnolence 
Provided some bile is reaching the mtcstme to facilitate the digestion 
of food there is Uttlc sigmficant loss of weight Such patients are typi- 
fied by one who, at a Christmas party, masqueraded with great success 
as a Chinaman This is very different from the man with jaundice 
due to mflammation of the liver He feels, at least, astheme and, 
generally, dl The contrast is the more stnkmg when the levels of bde 
m the blood of patients with one or other of those conditions are 
compared Fat higher levels arc the rule m cases of extra-hepatic 
biliary obstruction It is therefore evident that jaundice itself produces 
no major impairment of health It is even doubtful whether such reten- 
tion produces some of the minor symptoms which have been 
attributed to it Traditionally, jaundice causes bradycardia This 
conclusion would seem to be based upon a preferential attention to 
cases of mfective hepatitis In mdd cases \vith that condition, brady- 
cardu often appears one or two days after the appearance of jaundice 
It IS not seen, however, m cases of jaundice due to extra-hepatic 
obstruction 

It thus appears that the only symptoms which can certainly be 
attributed to retention of bdiary constituents in the body are jaundice, 
perhaps itching, and occasionally xanthomatous deposits m the skin, 
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and It IS evident that sudi retenDon contributes little, if anything, to 
the grave general symptoms -which occur in many conditions -with 
jaundice 

PORTAL OBSTRUCTION 

The frequent association of fibrosis of the liver with ascites and the 
development of a collateral circulaoon between the portal and systemic 
venous systems, has been known for a long dme and mterpreted as 
evidence that the fibrotic liver is obstructing the portal circulation 
Perfusion of such hvers has estabhshed that they do in fact offer obstruc- 
non to the uiflow of portal blood ** and direct measurements, during 
Lfe, of the pressure wthm the portal vem of subjects suffermg from 
hepatic fibrosis has demonstrated that portal hypertension is present m 
such cases * ** « To such hypertension the splenomegaly, the haema- 
temeses, asates and oedema of cliromc hepatitis have been attributed, 
so that the fmdmg of any of these has been regarded as indicating the 
presence of portJ obsttucuon But the only diagnostic evidence of 
the presence of portal obstruction is the demonstration of a collateral 
circulation between the portal and systemic venous systems There are 
three sites where suclv may commonly be found during life, at the 
junction of the oesophagus and stomach, where the rectum joins the 
anal canal, and at the umbilicus, where veins in the falciform hgament 
reach the surface and carry outflowing blood to the vessels in tlie 
abdominal wall Of these, the first sue is the one where such col- 
laterals are most constantly found, and these arc readily demonstrable 
by means of an opaque meal and radiography (Fig 47) At tlic second 
site liacmorrhoids are produced, but these are so common m all t)pes 
of patient that their demonstration has no special significance m cases 
of hepatic fibrosis Largeveins issuing from the umbilicus and coursing 
over the abdomen arc a classical but rare sign of portal obstruction 
In such veins the blood flo-ws m the normal direction, upwards in the 
upper abdomen and downwards in the lower, and this enables them 
to be distinguished from the venous collaterals, which develop after 
obstruction to the inferior vena cava, m which the flow is uniformly 
towards the head An identical system of collateral veins develops in 
those rare cases which survive thrombosis of the portal vem m the 
absence of hepatic disease Sutli vessels arc, thertfciie, not tr^ideritt 
of hver disease but of portal obstruction Their significance, 111 the 
presence of hepatic disease, denves from the fact that time is required 
for their development and consequently they occur only m association 
with long standmg lesions of die liver These, from the nature of 
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chronic pathological processes m die liver are invariably fibroses The 
fact that such evidence of portal obstrnction may be discovered aca 



dentally IS sufBaent indication that mitsclf portal obstruction provided 
that It IS not complete docs not materially incapantate 


Ascites and Oedema 

Oedema is a common feature in hepatic failure In ambulant 
patients it commences round the ankles and rarely spreads beyond the 
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lower limbs At one tunc it was explained as the result of ascites 
compressing the intra-abdominal veins and so obstructing the return 
of venous blood from the legs While this explanation may be vahd 
m the presence of asates it does not account for the oedema which 
frequently appears weeks or mondbs before fluid accumulates m the 
abdomen Such oedema may temporarily disappear and so its occur- 
rence be overlooked But it occurs m majority of patients widi 
gradually failmg hepatic function It is correlated witli a fall m the 
level of plasma albumin which, when such oedema is present, is usually 
below 3g /lOo c c of plasma ” ** The m albumm may, however, 
be obscured by a concomitant nsc of plasma globulm,’ so 

that the total amount of protein m the plasma is at, or above, normal 
levels Sucli an mcrcase m globulin has no significant effect upon 
oedema formation This prc-ascitic oedema m hepatic disease is prob- 
ably, like other oedemas assooated with low levels of plasma albumin, 
related to the reduced colloidal osmotic pressure of the plasma ** The 
low levels of albumm m the plasma pcrsistmg after ascites lus appeared, 
this factor is still present to rcmforcc any mechamcal factors promotmg 
oedema formation 

The same factors wlucH detetmme tlic formation of oedema also 
influence the formation of ascites Three sudi factors are mvolved 
pressure withm the capillaries foremg fluid out of the vessels, the 
osmotic pressure of the plasma proteins drawing fluid back mto the 
vessels, and thedegreeof capillary permeability Inaddinontwofurtlier 
factors may be concerned removal ofasaac fluid by lympliatic drain- 
age from the abdomen, and failure to cxcrctc water and salt adequately 
m the presence of liver damage** 

Ascites IS of common occurrence in chrome nephrosis and its 
appearance is correlated with the fall, and its disappearance witli a 
nse, in the level of the plasma proteins Hypoproteuucmia alone can 
thus cause asates But it is doubtful whether this factor by itself is 
ever responsible for the ascites ofhcpatic disease, althougli its important 
contributory role is undoubted *** In nephrotic cases with ascites, 
gross and generalized oedema is always present In patients \Mth 
lesions of tlie liver, oedema of this degree is absent, and its absence is 
presumptive evidence that the asates m such cases is not entirely due 
to ’nypoprtAvmaenrrj 

In the s) stemic circulation increase of voious, pressure is transnutted 
back to the capiHanes and plays its part in the rcsultmg oedema It is 
reasonable to suppose that there is a similar increase of intracapiUary 
pressure wilhm the portal system m portal hypertension from hepatic 
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fibrosis The experiments ofBoIton® show that this factor by itself 
may cause ascites He partuUy obstructed the mfenor vena cava 



Fig 48— The teUnonship between jtoiej and planna protein level The presence 
of ascites was judped by the s gn of sli fnng duincss in the flanks Data from a case 
of Danti s syndrome with repeated haematemescs the total plasma protein 

level fell below 6 g /lOO c c or the plasma album n level fell below 4 g /lOO e c 
asntes appeared only tod uppear when the levels rose above these val es These falls 
m plasma protein level were tnsulfaenc to prepuce oedema of the subcutaneous 
i ssues Ascites did not appear uni t 24 to 4^^ hours after a haematemesis and unt 1 
this time no fall m plasma protein level occurred 


above the liver, thus producing portal hypertension Within twenty- 
four hours abundant asates formed wmch, however gradually dis- 
appeared after two or three months, when a collateral venous arculation 
developed Thrombosis of the portal vein m man, if not rapidly fatal, 
also causes ascites to develop Extreme portal obstruction alone can, 
therefore, produce asates Whether the degree of portal obstruction 
found in cases of hepatic fibrosis is sufFiaent to do so is uncertain 
Probably in the majority of cases the combined influence of portal 
hypertension and hypoprotcmaemia are necessary This is illustrated 
in the above case shown in Figure 48, where a fall in the plasma 
protein level insufficient to cause oedema, mvanably led to the 
development of asates In this case die degree of portal hypertension 
was apparently insufficient to cause asates when the plasma protem 
level was normal, but suffiaentto cause itwhen shghthypoproteinaemia 
was present 

The colloidal osmotic tension withm the capillaries depends upon 
the capillary walls preventing the passage of plasma proteins while 
allowing the free transit of water and electrolytes An mcrease m 
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capillary permeability, by allowing protein to escape into the asatic 
fluid, would dimmish the colloidal osmotm pressure difference across 
the capillary wall and so seriously impair the mechanism for drawing 
such fluid back mto the arculattou ” *** The majonty of invcsu- 

gators have found that the protem content of different asatic fluids 
ranged from o i g /loo c c to 2 o g /loo c c but values as high 
as 3 8 g /loo cc have been recorded^* Values of the order of 
0 I g /loo c c mdicate that m those cases the fluid was a simple 
transudate formed through a capillary wall with normal permea- 
bdity, the lugher values, in the other cases, that permeability was 
increased That such increased pcrmeabihty is confined to the 
abdomen is shown by the observation that the permcabihty of the 
systemic capiUanes m cases of hepanc fibrosis is normal How such 
mcreased permeabihty comes about is unknown** Inflammation 
from infection, plays a part m some cases, but the character of the cells 
in the asatic fluid do not suggest its presence m many It may be that 
just as congestion m the systemic system leads to anoxia of the capillary 
wall and so increases its permeability," so congestion in the portJ 
system mfluenccs the permeabihty of the portal capillaries 
Obstruction to the abdominal lymphatic drainage may lead to an 
asates which is disonguished by Ac milky appearance of the asatic 
fluid due to the presence of fat globules In Ae asates of hepatic fibrosis 
a milky fluid is occasionally found But this milkmess is not usually 
due to fat, for shaking with ether will not remove it It is caused by 
the presence of a hpo-globulm complex *® As a similar substance 
occurs in the asates of cases with nephrosis, which is cntu-ely related 
to hypoprotcmaemia, its presence would not seem to mdicate a fault 
m the lymphatic dramage of the abdomen Little is known about the 
function of the abdommal lymphatics m removmg fluid from the 
abdomen once asates is formed, but the absence of fat in the asatic 
flmd from cases of hepatic fibrosis suggests that obstruction to the 
lymphatic drainage is not a factor m its production 
Recently evidence has been produced that a factor with a more 
general action retention of fluid withm the body, may contribute to 
the formation of asates Seventy yean ago Mosse*®* described the 
ohguna which marks the onset, and the polyuru wluch signals the 
recovery from, acute hepatitis, and clearly established its prognosuc 
significance His work seems to have been largely overlooked, but 
several observers have made the obsenraoon since *** **■’ Ralli and her 
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collaborators have now shown that the unne of cases of hver disease 
with asates contains considerable amounts of an antiduretic prmaple, 
that this diminishes m quantity when asates ceased to reaccumulate, 
and that the substance is not present m excessive amounts in the unne 
of patients with hver disease who have never had asates This 
antiduretic prmaple closely resembles pitressin m its pharmacological 
properties and the possibihty is raised that, m hver disease, the abihty 
of the damaged organ to destroy this substance is impaired so that 
fluid IS retamed m abnormal amounts to contnbute to the formation of 
ascites and oedema 

Asates may thus be the resultant of several factors, the degree of 
influence of each varymg m different cases All these factors — dmunu- 
tion m the colloidal osmotic pressure of the plasma, mcreased pressure 
withm the capillaries, fluid retention, and defective lymphatic dram- 
age — are factors which influence fluid mterchange anywhere withm 
the body and if gcneralued would produce not only asates but oedema 
But it is evident that the salient future of the asates of liver disease 
IS accumulation of fluid m the peritoneal cavity without the occurrence 
of gross generalized oedema Any explanation of its mechanism 
must account for this localization Of the factors which may be m- 
volved m such a localization three arc orientated to the abdomen- 
portal hypertension, local mcrease m capillary permeabihty, and 
defective dramage by the abdommal lymphatics That the latter factor 
IS concerned m any, save true chylous asates, is at present a mere 
theoretical possibihty Reasons have been given for thmkmg that, m 
the absence of pentomtis, mcreased permeabihty of the capillaries m 
the portal circulation may be simply a secondary result of portal con- 
gestion PorUil hypertension is thus left as the smglc most impotent 
locahzmg factor As we have seen, however, us influence is often 
facihtated by the simultaneous presence of hypoprotemaemia and to 
the combmed mfluence of these two factors the occurrence of asates 
may be pnmanly attributed m the majority of cases Obviously, 
berwever, the condition of asates imphes die retention of fimd wi th in 
the body and any factor tendmg to mcrease such retention such as an 
impaired abihty to destroy the anti-diuretic hormone, would tend to 
exaggerate the condition Thus, for any d^rec of portal hypertension, 
marked fimd retention might cause clinically conspicuous asates even 
when hypoprotemaemia was only moderate httle fluid retention but 
shght ascites even though the plasmaprotcm level was uneqmvocallylow 
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If such be the underlying mechanism it might be expected that ascites 
wnuld always develop gfadually Expcnencc shows diat often it appears 
with remarkable suddenness hi some such cases portal thrombosis 
has occurred but> in most, the portal vessels ace normally patent It 
seems, in these latter cases, as if some o-itical value m the mterplay 
of forces which normally prevent asates had been passed A slow 
fall m the plasma protem value would be without effect until it sank 
below the level required to balance the portal hypertension Then 
asates would appear relatively quickly In others, the sudden onset 
of asates comcides with an exacerbauon of the hepatic lesion and the 
parenchymal swellmg consequent upon this, may well mcrease still 
further the obstruction to the blood-flow through the hver and raise 
the portal pressure to still higher levels In yet others a sudden failure of 
parenchymal function, may result in a rapid accumulation of the ana- 
diuretic factor, with consequent fluid retention, which would aggravate 
an existing, or disclose a latent asates 

The preceding considcraaons have catered round the asates of 
chrome hepatic fibrosis But asates may also occur ui severe cases of 
acute hepatitis*® Certain cases in the course ofan epidemic of infective 
hepatitis may become severely til and asates appears \^^lhm a few days 
or weeks of the illness developing Some recover Others die, and at 
autopsy massive neaosis of the hver is found * Such cases do not 
usually show massive oedema and the ascites is therefore, presumably 
not entirely due to h) poproteinacmia It might be due to portal 
hypertension consequent upon the swollen hscr obstructing the portal 
blood-flow, with and perhaps m addition a failure to destroy the 
anti diuretic factor 

The significance of the phenomena due to portal obstruction can be 
summari2ed m a few words 

Portal obstruction alone, provided that it is not complete, does not 
cause ilJ-health and only inadcntally threatens hfc by leading to the 
development of collateral veins which may rupture and cause a fatal 
haemonhage Such veins develop slowly, and their presence indicates 
that the lesion is of considerable duration Portal obstruaion always 
and hypoproteinacmia usually, paroapates m the production of the 
asates assoaated ivith hver disease, but to a different degree m different 
cases Fluid retention may exaggerate their effects If ascites is pre- 
ceded by oedema tlien the plasma albumin concentration is alwap 
decreased Neither asates nor portal obstruction, in themselves, 
materially contribute to the fatal outcome in the hver disease 
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ENLARGEMENT OF THE LIVER 
Enlargement of the liver may occur for six different reasons; 

1 . Engorgement with blood. 

2. Engorgement with bile 

3. Inflammation. 

4. Hyperplasia. 

5. Infutration. 

6. New growths. 

In each case the enlargement is associated with some increase in con- 
sistency and this, together with the demonstration that the upper 
border of the organ is in its normal place, serves to distmguish enlarged 
livers from those which have cither fallen or been displaced down- 
wards. 

Uncomplicated engorgement with blood or with bile, due respec- 
tively to obstruction of the venous or the biliary outflow, causes a 
uniform enlargement of the organ without distortion of its natural 
shape. The hver edge is sharp, smooth and straight; and inclines up- 
wards and to the left across the abdomen. The organ is firmer thw 
normal, so that the edge can be sprung under the fingers, and the falci- 
form notch can often be distinguished. The nature of the engorge- 
ment is revealed by other signs of biliary obstruction or venous 
congestion. 

Inflammation may be either local or diffuse. If strictly localized, 
as m a gumma, the signs are those of a local tumour, if diffuse the liver 
is generally enlarged and, in the early stages of inflammation, the 
enlargement presents the same features as in engorgement. The dis- 
tinction from the general enlargements due to uncomplicated engorge- 
ment is made on the absence of signs of obstruction to the biliary out- 
flow, the presence of evidence of parench}'mal damage and a history 
of exposure to a condition which gives nse to hepatic inflammation. 
Focal inflamnutory lesions m die hver, if sparse, cause no change in 
the organ; if numerous, the inflammatory reaction round them is 
vaffidcntiy marked to produce die symptoms and signs of diffuse 
inflammation. Inflammatory enla^ment of the Hver is to be 
attributed partly to the infiltradon by inflammatory exudation, partly 
to an intrinsic oedema of the whole parenchyma.** 

Chronic inflammation of the liver causes changes in shape and an 
mcrcase in consistency approaching hardness. The hardness depends 
largely upon the amount of fibrous tissue present. Hyperplastic 
nodules arc often present and these, though composed of parenchyma. 
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arc themselves firmer than normal liver tissue oivmg to their tighdy^ 
distending the fibrous tissue capsule which arcumscnbes them The 
distortion m shape depends upon the degree or umfornucy of the 
process throughout the organ fo. diffuse hepatic fibrosis the general 
shape of the organ is preserved, but it is hard to the touch, and the 
edge has a granular roughness and is blunter tlun normal Such hvers, 
after an imtial enlargement, may shrink and become smaller than 
normal Portal obstruction is frequently assoaated with them But 
when the inflammatory process is more irregularly distributed, as after 
massive hepatic necrosis, distoroon may be marked Tins is evident on 
palpation of the hver edge, which is coarsely nodular and may approx- 
imate to the spleen in duckness Frequently such lesions affect the 
left more than the right lobes, and the hypcrplasQc nodules may then be 
more marked on that side In such cases, cmucal examinaDon discloses 
an apparent enlargement of the left lobes, so that the lower border of 
the liver appears to run more honzontally than normal across the 
abdomen Portal obstruction is a relatively late development m such 
lesions, but splenomegaly is usually conspicuous TheirrcguUr enlarge- 
ments of the hver are often difficult to differenuate from simdar 
enlargements due to caranoma A history of the symptoms of 
parenchymal damage for months before discovery of the hepatic 
changes, the relanvely slow alterations m size of the organ, and spleno- 
megaly, if present, are points m favour of the diagnosis of chronic 
inflammation 

Infiltrations of the hver arc of two kinds diffuse and local Diffuse 
infiltrations of the liver produce physical signs m the organ similar to 
those of engorgement or acute mflamination, and can be distinguished 
only on the basis of collateral evidence Local infiltrations, as from 
secondary deposits of carcinoma, produce hard localized nodules wluch 
distort me hver shape Such lesions can be suspected when hard 
nodules are found embedded in a hver of otherwise normal consis- 
tency But if the deposits are numerous, die whole organ feels liard 
and irregular In either case die absence of symptoms of parenchymal 
damage, preceding by months or weeks the detection of the enlarged 
liver, should raise a strong suspiaon of the nature of the condition 

HEPATIC PAIN 

Two mam types of pam can be clearly distmguished as arising from 
the hver The first is due to inflammation of the peritoneum, die second 
to distension of the organ 
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Pentoneal hepatic pain is either present only on respiratory move- 
ment or, if contmuous, is exacerbated by such movements In mild 
cases It IS often confused \vith pleuntic pam being present only as a 
sharp stab on laughmg or deep inspiration It is usually felt in the side 
over the right lower ribs, but it may be referred to the tip of the nght 
shoulder or suprascapular region, mote rarely to the region of the 
mfenor angle of the nght scapula or the epigastnum When con- 
tmuous It IS referred within the same temtones If the hver is enlarged, 
sharp pam may be produced by pressure, as from a belt, espeaally 
durmg mspiration Such pentoneal pam is associated svith pyogemc 
inflammations m the hver It is therefore 6cquently found m cases 
of cholangitis and rarely seen m inflammatory conditions confined to 
the parenchyma Occasionally it occurs m assocution with carcinoma 
m the hver, and m such cases examination of the hver usually discloses 
that the pentoneum is mvolved 

"When the hver enlarges rapidly, then the paoent becomes consaou« 
of discomfort m the upper abdomen In mild cases this discomfort is 
only produced under ceccam circumstances, in others it is present as a 
dull sensation which can be exacerbated to pam m the most severe 
the pam may be so mtense as to suggest an acute abdommal emergency 
It IS often associated with vonuemg On exammation tenderness is 
always present over the hver, and that this arises from that organ is 
shown by the sharp burst of the pam produced when the hver edge 
IS sprung under the fingers This pam is roughl) localized over the part 
of the organ palpated Thus palpation m the lorn causes pam m that 
region and not m the epigastnum In mdd cases the patient s complamt 
IS often of ‘indigesnon’ He reaches this conclusion because the pam 
tends to occur after meals and is felt m die epigastnum Bui observant 
panents may nonce that the pam is brought on by bendmg forwards, 
IS reheved by lymg supme, and occurs after large but not small meals 
It appears that the ‘mdigcsnon’ is due to a distended stomachpressmg on 
a hver unduly sensmve to pressure In such cases a blow over the right 
nbs will provoke typical pam m the epigastnum presumably by dnvmg 
the left lobes of the hver against the structures m the left side of the 
upper abdomen This mild type of distmision pam is well seen m the 
early stages of mfecnve hepatitis Then it is usually mterpreted as 
evidence of ‘gastntis’, although gastroscopy shows that the gastnc 
mucosa is normal * It occurs m its most severe form m some cases of 
diabetes, who are passmg mto coma and whose hvers are bemg rapidly 
distended by accumulation of In such cases it tends to be felt over 
the nght nbs as well as m the epigastnum This condinon has been 
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termed the ‘diabeoc acute abdomen’ In intermediate degrees it occurs 
m congestive cardiac failure and when carcinomatous deposits are 
rapidly growing in the hver It is not so common in children, and in 
this coxmection it is noteworthy that, m such conditions as the acute 
hepatomegaly of diabetic coma the hver m children is larger and softer 
than in adults, and usually not tender Presumably in the young the 
hver capsule is more capable of distension Tlie scvency of the disten- 
sion pam os proportional to the speed of hcpanc enlargement It does 
not arise from livers, however large, which takes months to develop 
The significance of the pam is, therefore, that it mdicates an acute 
process in the hver 

A possible vanant of this pam is the sense of weight sometimes felt 
m the right side of the abdomen by patients -with grossly enlarged hvers 
of slower development A similar sensation m the left side of the 
abdomen may be noticed m the presence of a grossly enlarged spleen 
Such pam is seen in slowly growing carcinomata and m biliary obstruc- 
tion, although m the latter condition it is often obscured by pentoneai 
pain consequent upon the cholangitis 

A further pam, which occasionally occurs m patients %vith an 
enlarged hver, is situated m the epigastrium and over the left lower 
nbs and may spread round towards the back of the left chest Its 
duration is measured m minutes, but it may be very unpleasant while it 
lasts Its explanation is obscure 

These are the pains which may arise m associauon with hepatic 
enlargements In pracncc they must be distinguished from pains 
ansmg in the gall bladder or larger biliary passages 

THE SYNDROMES OF PARENCHYMAL 
FAILURE 

The syndromes due to failure of biliary excretion portal obstruction 
and hepatic enlaigement, are limited in mcir effects and can exist witli- 
out matenal impairment of health They do not account for the general 
illness, or contnbuie significantly to the downward progress, of cases 
of hver disease This is not surprising, as they arc simply the result of 
disturbance of arrangements sulnerving local functions But the hcpanc 
parenchyma has far wder functions Upon its activity the nutnuon 
of all body tissues depends m varying degrees and as a consequence 
parenchymal damage has widespread effects on the general liealth 
The disorders of mtra-cellular metabolism in remote nssues, which 
result from impairment of fimenon in die hcpanc parenchyma are 
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not yet eluadated The evidence they occur rests upon the clinical 
observations that m hepatic disease, disorders develop also m other 
tissues 

Patients with active parenchymal disease are aware that they are not 
well In mild cases this amounts to little more than an impaired 
capaaty for mental or physical effort, together with some loss of weight 
and a lack of mterest in, or dismdmation for, food Such symptoms 
occur m many diseases, but when they develop m tlie presence of 
signs of a hepatic lesion, they suggest dut the parenchyma is mvolvcd 
These symptoms, m greater or less degree, are a feature of paren- 
chymal failure m all its stages Other symptoms, however, only appear 
at particular stages For convemcnce of discussion therefore, such 
failures will be divided into acute, chronic and extreme forms It 
should be reahzed, however, that die acute symptoms may merge 
into the chronic and that the extreme symptoms may supervene on 
either 

Acute Parenchymal Failure 

In acute, diffuse, inflammation of the parenchyma of moderate 
seventy, the patient is conscious of malaise, asthenu nausea and 
anorexia Typically he is apathetic, spends most of the day drowsing 
but often, at night, his sleep is disturbed by unpleasant dreams The 
explanation of these symptoms is unknown the only point which has 
been estabhshed being that while anorexia persists the patient has a 
histamine resistant achlorhydria In very mild cases the symptoms 
are of short duration icterus may not develop and the patient con 
tinues at work In more severe cases he takes to bed and jaundice 
appears m a few days In severe cases extreme symptoms may rapidly 
supervene and the majonty of such paoeiits die A peculiar foctor is 
often present in the breath and this can only be compared to 
the smell of a freshly opened corpse Pathological investigations 
reveal, in addition to failure of bilury excretion, evidence of paren- 
chymal injury Tests mdicative of actively occurring damage, such 
as die cephalin-cholesterol flocculation test, arc positive,’* tests of 
Uver function, such as the hippunc acid test indicate impairment 
and a shght fall m the plasma albumin level may develop ** 

Chronic Parenchymal Failure 

The first definite clinical sign that diroiuc progressive parenchymal 
failure is estabhshed is the appearance of oedema of the ankles This 
IS found to be associated with a fall m plasma albumin In the absence 
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of Starvation or gross albuminuria, such a fall m the plasma albumm 
level discloses serious impairmoit of a synthetic function of the 
parenchyma If there is a conconutant elevation of the plasma 
globulin, then a subnormal level of plasma albumm has been present 
for a considerable tune Experience shows that these findmgs m the 
presence of a chrome hver lesion, such as a persistently enlarged liver, 
mdicate that the liver damage has reached an mcurable stage and, 
often, entered on a swiftly progressive course At this stage other signs 
develop sooner or later 

Pulsatmg spider angiomata arc commonly present on the skin, 
particularly over the forehead, liands and forearms But these are not 
diagnostic of liver disease * ** They also appear m some normal 
people and dunng pregnancy, but their recent development m paaents 
with hepaoc disease is suggestive of serious parenchymal failure It is 
possible that one traditional symptom of hepaoc fibrosis epistaxis, is 
related to the development of surular angiomata m the nasal mucosa ** 
Associated with these there is often a mottled fiusJung of the palms 
and soles, together with sweatmg, which may be so profuse as visibly 
to exude on the patient’s skm These signs arc not persistent but over 
periods of weeks may wax and wane Bean ‘ has produced evidence 
tlut their development and persistence is rdated to an excess of oestnn- 
like compounds m the body He attributes their appearance m hver 
disease to that organ bemg so damaged as to be unable to destroy such 
compounds The testicular atrophy^** and gynaccomasna sometimes 
observed m chronic failure may have the same cause 

Anaemia is common in chronic parenchymal fiulure Tsvo types 
may occur The microcytic, or notmocyuc hypodiromic variety, has 
no pecuhar features, is of no prognostic significance and usually reacts 
slowly to iron It may be explained m some, but not all, cases as an 
tron-defiaency disease consequent upon impaired appetite The 
second type superficially resembles penuaous anaemia m showing 
an increased mean cell diameter and colour index The hacmatocrit 
value is, however, low so that the ceils m this anaemia must be 
abnormally broad and thin Examination of the bone marrow shows 
numerous macronormobJasts but no typical Ehrlich’s megaloblasts 
Furtlier, the hver m such cases contains ample stores of the haemo- 
poieuc factor “ This anaemia is similar to that produced experi- 
mentally by deficiency of methionine,** but it docs not react to an 
excess of dietary protem, liver extracts or iron While not diagnostic 
of parenchymal failure, tlie development of such an anaemia, in a 
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patient with chronic hver disease, suggests that parenchymal function 
IS now seriously impaired 

In the absence of fever the level of leucocytes m the circulatu^ blood 
IS either unchanged or decreased ** Leucopema is particularly apt to 
occur m those cases wdi conspicuous splenomegaly,*’ and dus pomt 
IS of importance m relation to die pathogenesis of Banti's syndrome 
Some patients ivith chronic parenchymal damage show signs of 
defiacncy of vitamm A or K, and this despite their consuming a normal 
diet Vitamin A defiaency mamfests itselfm these cases as a folhculosis, 
or even a folhcular hyperkeratosis which is cured by givmg preformed 
vitamin A but not by carotene*’ Vitamm K dcfiaency in hepatic 
cases may cause excessive bleedmg from cuts or even spontaneous 
ccchymoses under the skin The nature of these haemorrhagic phe- 
nomena IS shown by the low level of prothrombin m the blood ^ 
This defiaency may occur under two conditions When bde cannot 
reach the gut, vitamm K is not absorbed and a defiaency state then 
develops In such cases mtramuscular injecuon of the vitamin restores 
the prothxombm level to normal m a few hours But it may also 
develop m patients tvith hver disease m whom ample amounts of bile 
arc reachmg the gut and m these mjecoon of vitamm K is without 
effect on die low prothcombm level m the blood*® ** In such cases 
parenchymal failure is so far advanced that the mjected vitamm cannot 
be utilized 

Throughout this stage the general signs persist and their seventy 
is a useful mdication ofme extent of the parenchymal failure The less 
severe cases can with effort support their normal life, mterprenng their 
mertu as neurasthenia’ and disregarding the persistence with which 
their weight remams subnormd 

Extreme Parenchymal Failure 

Several of the manifestations of chrome failure require time to 
develop and when extreme parenchymal failure develops m an acute 
illness these arc not present Among such manifestations are the spider 
angiomata, the 'snaaocyac iyperchrpmic anaemia and the condi- 
tioned vitamm A defiaency of die chrome stage In acute cases 
with extreme failure a fall of plasma albumm may occur, and be 
suffiaently severe to cause shght oedema but there is not time for the 
development of that increase m plasma globulm which in chrome 
cases accompames such a fall 

Clmically, die patient m extreme feilurc shows the general symptoms 
to a conspicuous degree Weakness is marked, appetite absent, vomit- 
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mg frequent Bleeding into the skm and from the mucous membranes 
may occur Particularly ommous arc mental clunges Clouded 
consciousness interrupted by hallucinations are most common but 
deliniim amounting to mania may occur Occasionally a euphoria, m 
conspicuous contrast to the gravity of the patient’s condition, develops 
The chanctenstic foetor hcpaticus is marked The pulse rate rises 
steadily but unless the patient was previously febnie, the temperature 
IS not elevated until near the end, although the skin is often flushed and 
drenchmg sweats may occur The patient becomes mcontinait and 
slowly lapses into coma This coma is pccuhar m possessing no staking 
features The patient scans quietly aslcqi and his condition is only 
revealed when attempts to rouse him fail It is then often found that 
Jus limbs have a pccuhar ‘clasp kniic’ ngidity, not unlike that in 
Parkinson’s syndrome, ankle clonus is present, and the plantar responses 
arc extensor Occasionally fine tremors and spasmodic movements 
arc present, rarely convulsive attacks occur In thu stupor he miy 
remain for days, the circulation Temainmg good and the extremities 
warm The majority quietly die, but dramatic recoveries may occur 
with sudden and perfect return ofconsaomness In fatal cases a mildly 
aadotic type ofbrcathmg develops towards the end 

Little IS ^own regarding the explanation of most of tliese symptoms 
The liaemorrhagcs in some cases ate related to prothrombin deficiency, 
m otliers to Jack of fibrinogen, botli of wJucli findings disclose extreme 
failure of parenchymal function The rare convulsive attacks may 
sometimes be due to hypoglycacmia consequent upon impairment of 
the glycogemc function of the liver The peculiar rigidity of the limbs 
IS, IdcC other similar syndromes, associated ivitJi degenerative changes 
in the basal ganglia 

Chemical e\aminaaon of the body fluids in such eases reveals further 
evidence of failure of the hepatic parenchyma In the absence of de- 
hydration, or weakening arculation, the fiulurc to synthesize urea from 
ammoma is shown by the falling blood urea and die rising urmary 
aminoms conceticraCnyns, die ftihiic to Jeaminate by an increase in the 
ammo-acids of the blood and unne 

The occurrence of leucine and tyrosine crystals in the urine of cases 
of acute hver atrophy was first demoiistcMcd by Frcnchs ** But diey 
arc a rare finding By modem chemical techniques, however, cyccs- 
sivc amounts of many amino-acids can easily be demonstrated in such 
urines TJic most convenient technique is by means of chromato- 
graphy,'® which allows daily estimations of their excretion The 
presence of excessive amounts, particularjy wJien these are increasing, 
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IS of ominous import Such ammo-aculuru, has been attnbuted to 
autolysis of dead liver tissue m vivo This explanation appears to be 
only partuUy correct In experimental ammals the degree of hepatic 
necrosis can be varied by altermg die dose and method of administermg 
the poison Autolysis of hver cells oanirs m all cases, but ammo- 
aadura does not develop if any considerable portion of healthy paren- 
chyma remains It seems that healthy parenchyma can metabolise 
the ammo-aads hberated by autolysis In that case ammo-aaduna 
signifies, not only that hver cells have been killed, but also that few 
survive 

Of similarly grave significance is a marked fall in the cholmesterase 
content of the red blood cells The plasma cholinesterase level falls 
m any case of hepatitis, but that m the red cells only when the con- 
dition IS desperate 

To illustrate the features m terminal hver failure, the following case 
of acute massive hepatic necrosis after cinchophen poisonmg is 
desenbed 

The paBent was a woman, aged 54 yean, who had suffered from swelling of the 
small joints of the hands and feet foe ten yean Between the and May, 1941 and the 
xjth June she received 22 j g ofanchopnen, hut then feeling vaguely lU she stopped 
tdtmg the drug A week later she began to vomit, her unne became dark, her stoob 
pale and three days aftenvards jaundice was noted 

On exaimnaaon the patient was deeply jaundiced and drowsy She rnhed 
intelligently to questions, hut volunteered no informanon. She was not depressed, did 
not complam of feeling ill, showed no anxiety and watched her examination in a 
detached way and with a slow smile The temperature and pube rate were normaL 
The breath had the sweet smell of fbetor hepadcus The liver was palpable three 
fmgen’ breadth below the nght costal margin and the upper border of liver dulness 
was at the 6th intercosal space The spleen was not palpable The test of shifting 
dulness indicated a slight amount of asates m the abdomen The unne contained 
bile, a trace of albumin, and tyrosme, but not leucine, crystals The stoob contamed 
bile 

At this stage the following changes were found m the blood and urme Blood 
urca8 mg jioocc (average of three estimations which agreed closely) , blood ammo- 
mtrogenS 4mg /loocc (estimated by Van Slyke’s method, normal 3 5 mg /loocc), 
non protem nitrogen 63 mg jioocc Ebrmogen 0 ll g jioocc , blood bilirubm 
10 mg /loo c c , ictcnc index 102, blood count, Hb 74%. r b c 4 i2M.,w b c 
3,100 (P 60, L.34 M 5, E 1) Urea clcaranix 136% of normal, unne urea 0-6 g / 
loocc , unne ammonia 374 mg jioocc , unne ammo-aads 22 4 mg /loocc. 

Nausea and vomicmg continued Durmg the day the paoent svas rational, but at 
night her sleep was disturbed by mghtnures She gradimy got more drowsy and 
by the end of the first week in hospital she was becommg mentally confused At this 
stage oedema of the legs and back began to appear, and the plasma protem level was 
found to have f^cn to 5 8 g jioo c c The hver was no longer palpable A fortmght 
after admission puipunc areas appeared on Ac arms and Ac occult blood test became 
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posiuve in the stools She was now qmcdy stnperose but showed occasional twitching 
of the arms The pulse rate and tempemure then began to nse reaching 120 and 
101“ F respectively She died qmcdy twenty days after admission six weeks after 
the onset ofjaundice 

At autopsy the liver weighed 1080 g It was shrunken flabby, fnable and orange 
yellow m colour The bile passages and the spleen were normal The pentoneal 
cavity contamed dark brown fluid Microscopic exammanon of the liver showed 
the later changes of acute massive necrosis 

LIVER FUNCTION TESTS 

The syndromes resultmg from failure of the different systems of the 
liver have now been oinlmcd It is convement therefore to consider 
the general value and broad significance of hver function tests *** 
Their use can be viewed from two aspects They can be regarded as a 
means of demonstratmg the absence of hver damage, or as a means of 
rccogmzingthetutureofthcdamagepresent Generally spealang hver 
function tests fall into three categories the tests of excretory capaaty 
tests of abihty to synthesize and a group of cmpincal tests for hver 
damage 

The presence ofjaundice is a suffiaent indication of die inabihty of 
the hver to excrete, and tests of exactory fimcoon are useful only as an 
index of progress or for establishing that the hver has recovered from 
such inability Of these the brom-sulphdialein test is perhaps the most 
useful 

Similarly a persistently low level of plasma albumm m a patient, 
who has had signs of hver disease, 1$ a suffiaent proof of the failure of 
one synthetic function of the parenchyma, provided that the food 
intake is adequate and gross albuminuria absent Of similar , but 
perhaps more significant, import is a pcnistcnt depression of the plasma 
chohncstcrase level **'“ In the absence of this finding the luppuric 
acid synthesis test nuy be useful for a normal result practically excludes 
impairment of parenchymal function 

The thymol turbidity, the Takata Ara, fric congo-red, the coUoidal- 
gold, and the cephalin-diolestcrol fiocculation tests, are procedures 
svJii^ have been found to give positive results in hver disease Their 
general significance seems to be that a positive reaction mdicatcs active 
damage occurrmg m the parencltyma** 

For many years now chmcal pathologists luve sought for a reliable 
test to diifercntute extra-hepatic obstruenon from mflammatory 
jaundice None devised has proved entirely cettam, and it is difiicuJt 
to see how one could be Cholai^os and consequent parenchymal 
damage sooner or later supervene in Ac majority of cases with obscruc- 
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non to tKe bile ducts It is only m the eaiber stages that neganve 
reactions to the empincal tests for liver damage, or normal responses 
to the tests for synthenc power, can be expected Later such tests, quite 
correctly, mdicate that the hepatic parenchyma is involved in the lesion 
It seems that normal results to the various function tests are valuable 
confirmatory evidence of the conclusions reached on clmical grounds 
But positive results are of little value, in all save the earlier cases, in 
attemptmg to differentiate the two types of jaundice There is yet no 
test which approaches in value a careful chmeal assessment of the 
patient and none which can be mterpreted without it 

PUNCTURE BIOPSY OF THE LIVER 

A consideration of the sequence of events following each of the 
different types of experimental liver uijury has shown the importance 
of appreaaling the anatomical form of the lesion in order to foresee 
the future course of events Thereui hes the value of puncture biopsy 
of the hver But the procedure is not without its danger and its 
limitations Its mam danger is haemorrhage from the perforation in 
the hver, and puncture biopsy should never be done on any patient 
who IS either bleedmg or whose proihrombm mdex is subnormal 
Failure to secure a specimen usually occurs when the organ is fibrotic 
and further, m such cases even when a specimen is secured, it may be 
misleadmg for the small sample may be unrepresentative or consist 
solely of parenchyma which has been sucked off the fibrous stroma 
Withm these hmitations puncture biopsy is valuable for, often, it is 
only by its use that a precise diagnosis can be made and, when diagnosis 
IS doubtful, treatment, advice and prognosis are apt to be hesitant and 
perhaps, m consequence, the handling of the patient meffcctive 
But It IS still a matter of controversy whether m view of its shght 
put undeniable risk the protxduve is justifiable in clinical practice 
Taking an overall view — ^whidi is the only attitude one can take 
towards a diagnostic procedure — the advantages of its discriminative 
use seem to outweigh its dangers One of the most important differen- 
tial diagnoses m the field of^Iivcr disease is between parenchymatous 
hepatitis and obstructive jaundice Operation may be imperative and 
urgent m the latter but hazardous in die former By means of puncture 
biopsy the differentiation can often be made Owing to the great funct- 
lonalreservcsofthehverapparentclimcalrecoveryfrommfe tivehepatitis 
may have occurred at a time when the organ is still the seat of patho 
logical changes Expcnence has shown that a careless regime of life may 
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leadtoancxacerbationofacuteiUnessinsudicases. ItisdifEculttoconvey 
to a patient, imbued with the sense of returning well being, the convic- 
tion that continued precautions arc still necessary unless the doaor 
himself IS mspired by the certamty of his diagnosis. In fibrotic condi- 
tions of the hver an exact diagnosis can be a decisive factor in pro- 
longmg the patient’s life. Little can be done for cases of post-necrotic 
scarrmg. but much for the diffuse hepatic fibroses following fatty 
infiltration. The discovery of fat-laden parenchymal cells m a hver, 
diffusely fibrotic to a great or less d^ree, is an mdicaaon that the 
liver cells are malnourished and in urgent need of substances wluch 
can be supphed by appropriate dietetic therapy. Tlic majority of such 
cases m temperate climates arc alcoholics, who arc notoriously un- 
satisfactory patients. Their survival may often depend upon the msis- 
tence with which they are pressed to reform their viaous habits 
and adhere to an appropriate dietary. The seriousness of such cases 
IS often not clinically obvious until their last stages Puncture biopsy 
by allowing its appreaation at an earlier stage may enable a decisive 
influence to be brought to bear on many members of this group while 
their illness is still curable. These are all pracncal considerations 
directly related to the patient’s welfare in particular cases Its svider 
pracQ^ value depends upon the importance attached, m any case, 
to knowing the exact diagnosis, and therefore the prognosis, as 
accurately as possible 
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CHAPTER Vn 


THE CLINICAL CLASSIFICATION OF LIVER 
DISEASE 

Classification of disease is cssoitially a practical measure which aims 
at groupmg together the related conditions from a mass of data so as 
to facihtate the understanding of die whole The criterion of its 
adequacy is pragmatic In respect of those diseases, all of whose 
manifestations are due to the continued operation of one cause, the ideal 
classification is based on aetiology, and such a classification has been 
apphed with success to the specific infectious fevers But it is doubtful 
whether an actiological classificanon would be desirable, even if 
possible, for diseases which prcdoniinandy involve one organ In 
these, although a single agent may be responsible for initiating the 
process, the course of the disease is determined, not by its continued 
operation, but by the mcviuble consequences of the particular patho- 
logical change it inmates in the organ These considerations are 
particularly relevant to the classification of hepatic disease In that 
organ the same pathological changes may result from many different 
agents, some fojapathic and some trophopathic, but it is to die nature 
and extent of these pathological changes, rather than to the agent which 
inmates them, that the clmcal manifestations, course and prognosis 
m the particular illness are related In the present state of our know- 
ledge, therefore, any chmcal classification of hver disease must largely 
be based on hepatic pathology That is not to say, however, that 
considerations of primary causation must be excluded In the early 
stages of many hepatic diseases, the symptoms and signs referable to 
hver damage are associated svith general or local effects, which mdicatc 
the nature of the causative agent operaung m the partiailar illness, and 
so provide data for their more complete understanding and manage- 
ment But in any particular case, 2Cute or chronic, the immediate 
and remote assessments of the hepatic lUness arc based on other con- 
siderations the immediate, on the degree of functional failure m the 
' different hepatic tissues , the remote, on die recognition of die type and 
seventy of the lesion m die hver and a knowledge of its pathological 
consequences For these reasons die foUo%ving pathogenetic classifica- 
tion of hepatic diseases is suggested Its application will be illustrated 
m the subsequent chapters 
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CLASSIFICATION OF DISEASES OF THE 
LIVER 

1 Inhitrations (a) Intnnsic 

(fc) Extrinsic 

2 Parenchymatous Hefattos (a) Acute i zonal 

u massive 
{b) Subacute massive 
(f) chrome i post-necrotic scar- 
img (chionic mas- 
sive hepatitis) 
u diffuse hepatic fib- 
rosis — after recur- 
rent zonal necrosis 
— after 

chronic infiltration 

3 Biliary Lesions (a) Obstruction 

(t) Cholangio-Kepatitis 

4 Circulatory Lesions W Absolute ischaemia 

[b) Relative ischaemia 


5 Focal Lesions (a) Inflammatory 

( 6 ) Cysts 


6 New Growths 


(а) Primary 

( б ) Secondary 



CHAPTER Vm 


INFILTRATIONS OF THE LIVER AND 
POST-INFILTRATIVE FIBROSIS 

Infiltrations 

1 Acute and Suhacute 

(<j) Intrinsic — Fatty 

— Glycogen 
{b) Extrinsic — Lipoidoses 
— Reticuloses 
— Amyloid 

2 Chrome 

Post-infiltrativc fibrosis (Diffuse hepatic fibrosis) 

The infiltrations of the liver may be divided into two groups 
according as to whether the mfiltratuig material is formed m situ 
or reaches the liver from outside The former may be termed ‘Intrinsic 
Infiltrations*, the latter ‘Extrmsic Infiltrations ’ In the intrinsic infiltra- 
tions, the infiltrating matenal is confined to the parenchymal cells 
where presumably it is formed They are to be regarded as exaggera- 
tions of some normal parenchymal function The extrinsic infiltra- 
tions, on the other hand, primarily involve tissues which the hver 
has m common widi other organs With the exception of amyloid 
disease, wluch affects the blood vessels, this group of infiltrations 
mvolvc the renculo-endothclial system althou^, in advanced cases, 
the infiltratmg material withm the hver may not be limited to the 
Kupfer cells but spread also to the contiguous parcncliyma The hepatic 
involvement m extrinsic mfiltrations u esscnaally but part of a general- 
ized condition 

Chmcally, this group of condiOom is charactenzed by a symptomless 
enlargement of the hver 'Diear onset is insidious their course pro- 
longed, they do not cause jaundice, they never lead to hepatic failure, 
and but for the fact that an enlarged hver were found m the routine 
examination, the existence of an hepatic lesion would not be suspected 
Splenomegaly, as might be expected from their pathology, is a feature 
m extrinsic, but it is absent in intrinsic infiltrations Diffuse hepaac 
fibrosis, in various degrees, has been observed to develop m all infilcra- 
aons save those due to a primary disease of the reticulo-endothclial 
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system Its absence from this group is to be attnbuted to their course 
being measured m weeks or months rather than in years 

The enlargement of the hver has the same features m all It affects 
the whole organ umformly so ihat the shape is not distorted The 
hver edge extends obhquely upwards across the abdomen from right 
to left It IS smooth and straight save where it is mterrupted by the 
falciform notch In consistency the organ vanes from firm to hard 
accordmg to the degree of fibrosis Pam and tenderness are only found 
when the enlargement has been rapid, as in the fatty mfiltration pre- 
ccdmg diabetic coma or in an unusually swiftly progressive reticulosis 
But the most characteristic chmcal feature is the thmness of the hver 
edge on palpation In other uniform enlargements of the hver the 
edge IS blunted or thickened m the infiltrations it is a sharp, firm, 
border, unless fibrosis is supervemng when it may take on the 
characteristics of the hver edge m diffuse hepatic fibrosis 

The only difficulty in distmguishmg hepatic enlargement of this 
nature is m respect of the general enlargement which occasionally 
occurs when the organ is diffusely mfiltrated vnth caremoma Such a 
hver at autopsy may show numerous nodules of growth which were 
not perceptible durmg life These cases can often be diagnosed by 
means of a puncture biopsy of die hver but m the absence of this it 
may be necessary to wait until the growth of clmically evident nodules 
of cancer or the discovery of the primary tumour renders the diagnosis 
clear Splenomegaly is, of course absent 

INTRINSIC INFILTRATIONS 
Fatty Infiltration 

When the term fatty infiltration is used without qualification it is 
taken, accordmg to custom to imply mfiltration with neutral fat 
Enlargements of the hver due to sudi fatty infiltration may occur 
rapidly or slowly Occutrmg rapidly they may give rise to severe 
distension pam and to tenderness otherwise they are symptomless 
Rapid enlargement may develop lo two or three day5 under two 
conditions after certain poisons and m the precomatose stage of 
diabetes mellitus With the enla^ment developmg after poisons 
we are not concerned as the infiltration is mcidental to the hepatic 
necrosis which both pathologically and clmically, dormnates the 
picture A slower but still relatively rapid fatty infiltration occurs 
after a penod of intensive mdulgoice m alcohol It is usually symptom- 
less, bemg discovered mcidentally at autopsy on alcohohes who have 
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died either from acadent* ® or suddenly and inexplicably,® but super- 
imposed on an hepatic fibrosis itmay duse an exacerbation of symptoms 
mcludmg jaundice The great myonty of enlargements due to iatty 
mfiltration however, and those which lead to diSusc hepatic fibrosis 
are chronic conditions of long standing These arise either from 
malnutrition or m association with chronic disease 

In temperate climates chrome fatty infiltration, without chrome 
disease, is most commonly found in alcohohes Reasons have already 
been given for regardmg this condition as due to dietary deficienaes 
consequent upon alcoholism rather than as the result of a direct toxic 
action of alcohol itself Throughout die tropical countnes of the 
world a similar chrome fatty infiltration is frequent among races who 
never touch alcohol but who habitually cat diets conspicuously 
defiaent m protem Experimentally, protein defiaent diets m them- 
selves are capable of causmg the condition and may well be the major 
causative factor in man As, however, the human diets are also deficient 
m other aspects the condition m man is often assoaated with and may 
be in part due to, vitamin defiaenacs In the tropics children arc 
particularly prone to develop such infiltration and the prevalence of 
juvenile, diffuse, hepatic fibrosis in these regions can be correlated with 
this fact This particular Uabihcy m childhood may be attributed to 
the increased demand for lipotropic factors during growth far exceed- 
ing the supply of these in the defiaent diet But not all such cases 
survive to drvelop hepatic fibrosis Many die from the condition itself 
some from mtcrcurrcnt illness, and othen suddenly and inexphcably, 
m a manner similar to that m acute alcoholism 

A fatty infiltration frequently leading to diffuse hepatic fibrosis 
has been observed in certam diseases of the nervous system It is com- 
mon m mongols, the infiltration ansing dunng the second year when 
growth m such cases is unusually rapid the fibrosis later It also 
occun m association with chrome inacasc of intracranial pressure ** 
Experimentally a similar sequence from fatty mfiltration to diffuse 
fibrosis has been noted in hypophyscctomized dogs’* in wluch it was 
attnbuted to change m feeding habits consequent upon hypothaJmic 
injury A similar explanation is suggested for tlie human cases with 
increased intracranial pressure 

Fatty infiltration of severe degree may occur as a result of chrome 
disease Diabetic patients who are imperfectly controlled over long 
periods often develop enlarged J&tty hvers and this may lead ulumately 
to classical diffuse hepatic fibrosis* Similar infiltrations occur 
m chronic anaemias, but these rarely lead to the sequel of fibrosis 
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as the anaenua is either cured or kills the patient before this has time 
to happen Lesser degrees of fatty infiltration are commonly found 
at autopsy on patients with cachexu or chronic febrile conditions In 
these, nowever, the fat content of the hver is rarely high enough to 
cause damage 

Glycogen Disease * 

This condition IS characterized by an abnormal deposition of glycogen, 
and also of fat, m the parenchymal cells of the hver and occasionally m 
the heart and kidneys It is congenital and may be famihal Apparently 
the abihty to form glycogen is unimpaired, but the abihty to break it 
down IS defiaent As a result the hver parenchyma becomes 
enormously distorted with glycogen and it is usually because of the 
consequent symptomless erdargement of the hver that die child is 
brought under observanon Glycogen disease is one of the few 
conditions causing chrome gross enurgement of the hver, without 
splenomegaly, in mfants living m temperate chmates Many recover, 
some die from mcercurrent disease, odicrs survive for long periods 
and may develop diffuse hepatic fibrosis * 

EXTRINSIC INFILTRATIONS 
The Lipoidoses 

In these conditions * the infiltrating material is a hpoid other than a 
glycerol ester of the fatty acids Kerasm is present m Gaucher’s disease, 
sphingomyelm predominates m Nieman-Picfc’s disease, and cholesterol 
m xanthomatosis 

Gaucher’s disease is the commonest of the hpoidoses Tendmg to be 
famihal it is so unobtrusive that it is not usually dugnosed till later 
childhood when the distended abdomen due to the large hver and 
spleen attracts attention It is compatible with long hfe and is usually 
symptomless, apart from a tendency to bleedmg and mild anaemia, 
and someames skeJeaJ paras associated mch deposits of the diarac- 
tenstic tissue m the bones The condition is readily diagnosed by 
finding the charactenstic cells m die matenal obtamed by sternal or 
hver puncture At death the Kupfer cells, and often the adjommg 
parenchymal cells, are distended widi kerasm The changes of a diffuse 
hepatic fibrosis are present but not m such degree as to give rise to 
symptoms (Fig 49) 

Nieman-Pick’s disease * is a congemtal and famihal condition 
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rarely compatible with survival beyond early childhood Gross en- 
largement of the hver and spleen is present and the profuse deposition 
of hpoid m these organs contrasts with the general emaciation and 
absence of fat from the fat depots Hepatic fibrosis has been described 
as a late development 

Xanthomatosis may be cither secondary or primary ® The former 
occurs secondary to diabetes meUitus and may lead to enlargement of 
the liver and spleen from distension of the reticulo-endothehal cells 
m those organs with cholesterol Primary xanthomatosis mamfests 
Itself m several forms That mvolvmg the skin or the tendons, or that 
givmg rise to the Hand-S(diuUer-Christian*s syndrome, rarely mvolves 
the hver and spleen But there is a further form in which hepatomegaly 
and splenomegaly are conspicuous, and often the only features In thu 
condition xanthoma cells occur throughout the organ and fibrotic 
changes are widespread m the liver (fig 50) Deposits of cholesterol 
arc said often to be present in the bJe ducts and may then cause a 
symptomless, obstructive, jaundice It is as yet uncertain in these cases 
whether the fibrosis is to be attributed to the mfiltraaon or to biliary 
obstruction, or whether both factors play a part 

The Reticuloses 

Any disease involving the reticulo-endothehal system may produce 
enlargement of the hver and spleen by infiltranon of the smusoids of 
these organs with their characteristic cells Typical examples of such 
conditions arc the leukaemias, 1> mphademoma and sarcoidosis 
Owing presumably to the relatively short life of those afflicted diffuse 
hepatic fibrosis has not been noted to develop 

Amyloid Disease 

The infiltration m amyloid disease differs from those previously 
considered in that the infiltrating material is a substance, not normally 
formed in metabolism and is deposited, not m hepatic cells, but in 
the walls of the small blood vessels Nevertheless the deposiuon is 
so distributed as to suggest that it might interfere with the intralobular 
arculation and so lead to diffuse hepatic fibrosis It is usually demed 
that such a lesion occurs m bvers affected by amyloid disease This, 
however, is not so and the early dianges of this type of fibrosis are 
occasionally demonstrable The contrary opmion is probably due 
to the majority of patients with amyloid disease dymg of die condition, 
to which it IS secondary, before fibrosis can develop 
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POST-INFILTRATIVE FIBROSIS 

In patients who survive long enough, all the above infiltrations 
can lead to a diffuse hepatic fibrosis The clinical features of this, 
when estabhshed, differ in no way from those of tlic similar fibroses 
produced by repeated zonal necroses of die liver But there are two 
points which must be stressed here Clinically, niamfcst diffuse hepatic 
fibrosis due to infiltration, takes years to develop and, when the patient 
IS first seen at the stage of hepatic fibrosis, the knowledge that his hver 
has been enlarged for years is a valuable pomt in indicating the nature 
of the process The second point is that even when the mfiltration 
has bera present for three or four years its removal may result m the 
reconstitution of an entirely normid liver The followmg case illus- 
trates this possibility. 

A publican, aged 54 yean, was fim seen in 1927 He had had diabetes nicUitm 
for four yean, and apart from caking sufliaent insulin to keep out of coma had paid 
little atceotion to ic Onexammation a moderately enlarged firm liver was found and 
the diagnous of ’arrhosu of the liver’ was made During the next four years he was 
seen by several physicuns, who all had no hesiation in making the same diagnosis 
and, indeed, so evident was the enlargement and hardening of the liver that the pauent 
was repeatedly used for the uutrucaon of junior students Throughout this period 
he paid but perfunctory attention to the treatment of his dubetes meibcus Then 
&ghtened by the death of a fnend, he became a model pauent A year later he was 
admitted to hospital because of threatened gangrene of the toe, and despite careful 
palpanon the hver could not be felt Sue months bter he had a profuse haematemesis 
ana died within an hour Ic was confidently expected that the autopsy would reveal 
cirrhosis of the liver with ruptured oesophageal varices Actually the haematemesis 
had ansen from a symptomless duodenal ulcer, and the liver was soft and entirely 
normal both to macroscopic and microscopic examination From our knowledge 
of the pathology of the hver m diabetes mcllitus it would seem probable that, during 
the four years in which the organ in this patient was enlarged and hard, gross fatty 
mfiltraaon should have been present Four yean of such infiltration should have been 
sufficient to cause a commencing diffuse hepatic fibrosis, as under other otcumstances 
It has been seen to develop from such infihration in two ) cars But on control of 
the dubetes mellitus the mfiltration and any possible fibrosis disappeared The 
fibrosis of the liver, if such there were, could not then have reached die irreveniblc 
suge* 
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CHAPTER DC 


PARENCHYMATOUS HEPATITIS 

ACUTE I Zonal. 

u Massive 
SUBACUTE Massive. 

CHRONIC 1 Post-necrooc scarring (chronic massive hepatitis). 

u Diffuse hepatic fibrosis (4) after recurrent zond 
necrosis 

(b) after cliromc mfiltration 

In the above classification the term hepatitis is used in a broad sense 
to include all conditions m which there is widespread inflammatory 
damage to the liver parenchyma irrespective of the degree or stage 
of reaction to that damage The classification is primarily clinical, the 
different illnesses being grouped according to the features they present 
to the physician Nevertheless, the nature, and course, of hepatic ill- 
ness bemg so closely dependent upon the underlying pathology, any 
clinical assessment must be related to the pathological lesion present, 
not only because this may provide a valuable clue as to the nature of 
the causative factor, but also because it provides the basis for the 
ultimate prognosis These mtcr-rclatiomhips are shown m the table 
opposite and must always form the background of the chmcian’s 
attitude to the particular case 

ACUTE PARENCHYMATOUS HEPATITIS 
The essential lesion m acute parenchymatous hepatitis is an acute 
degeneration of the parenchyma In the mildest cases only minor 
degenerative changes are found, m more severe a centnlobular zonal 
necrosis develops, m the most severe the necrosis u massive in type 
As has already been sho^vn complete rccxivcry from a single attack of 
zonal necrosis is always possible But once massive necrosis has 
developed, whether this ame as a pnmary condition or as an extension 
of zonal necrosis, irretncvablc damage has occurred and the case is 
committed to develop post-ncciooc scarring It is, therefore, of the 
utmost importance to decide whedier the underlying lesion m a par- 
ticular case is zonal or massive in type Unfortunately such a deasion 
160 
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IS only possible dunng life m a mmonty of cases The symptoms and 
physical signs m all kmds of acute parenchymatous hepatitis are quali- 
tatively similar and in most cases die particular lesion present can on!) 
be suspected from the seventy or aetiology of the illness At either 
extreme of the scale of seventy are cases m which the nature of the 
underlying lesion can be deduced with reasonable probability, if not 
at once, then within the space of a few days On the one hand are 
those severe cases with extreme parcndiymal failure and profuse 
ammo-aciduna together with those cases following exposure to hepatic 
poisons whose action is Jong delayed Such have an underlymg 
massive type of acute necrosis On die other hand are those mild 
cases who have no sooner developed symptoms than they proceed to 
recover A zonal necrosis or even milder degeneration of the paren- 
chyma IS the underlymg lesion m these cases But there remams a 
large group of mtermediate seventy m whom the preasc diagnosis is 
not evident m the acute stage but only b«iomes apparent with the lapse 
of time These latter all present with clinical features mdisongutshable 
from those of a simple zonal hepatitis Most recover, some flare into 
acute massive hepatitis, others smoulder along to subacute or chronic 
massive hepatitis In descnbmg the clinical features of acute paren- 
chymatous hepatitis, therefore, it is proposed first to outlme the picture 
of hepatitis due to zonal necrosis and to indicate those deviations, 
climcal and aeuological, from the normal picture which would weigh 
m dcading whether a case of intermediate seventy has, or has not 
developed, a massive hepatitis The climcal features of outright acute 
massive hepatitis will then be described 

Acute Zonal Hepatitis 

This condition is an acute illness of hmited duration It produces 
the symptoms of acute parenchymal foilure, but its course is too short 
for the development of chrome failure Jaundice is usually present, 
but m the mildest cases may be absent * On examination tlie iivcr is 
uniformly enlarged, tender, and may give nsc to that form of epigastric 
pain associated with a rapidly enlarging hver The spleen is not sufli- 
aently enlarged to be pipabic unless the causative agent itself causes 
splenomegaly The urea and ammo-aad levels m the blood are normal 
The empirical tests of liver function are positive from an early stage m 
this as in any form of acute parenchymatous hepatitis An excess of 
aimno-aads m the urine is not found Recovery is often signalled by 
the occurrence of a diuresis 

The duranon of the illness depends upon two factors tlie nature of 
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the causative agent, the presence or absence of a comphcatmg massive 
hepatitis If the agent is a short-acting poison the illness may last only 
for three or four days, if it is an infective agent, which remains active 
m the body for longer periods, then it may last for two or three 
weeks If the illness is of longer duration, then the presence of a massive 
type of lesion or recurrent attadcs by the causative agent should be 
suspected It should be noted, however, that the persistence, in the 
absence of other symptoms and signs, of a slightly enlarged, somewhat 
firm, hver with a smooth, regular edge, docs not necessarily prove 
that massive hepatitis is present for, after a severe attack of zonal hepa- 
titis, such an enlargement may take several months to subside But 
the shorter the illness the more certam the diagnosis of zonal hepa- 
titis The seventy of the illness, and the itumediatc prognosis as 
regards survival, is correlated with the extent of the zonal necrosis 
withm the lobule Agents, such as single doses of carbon tetrachloride 
or the virus of infective hepatitis, which m general cause a hmited 
centnlobular lesion, give rise to a mild illness m which survival is the 
rule * Recovery from a single atuck, when it occurs, is complete 
and there are no sequelae, but repeated frequent attacks of zonal 
necrosis may lead to a diffuse hepatic fibrosis “ 

Repeated attacks of illness, indistinguishable from the original, may 
occur When these develop years later they would appear to have no 
relation to the first, being in fact separate and distinct illnesses Such 
episodes arc rare But mrthcr attacks within weeks of the original 
arc relatively common Some show a cunous association with external 
stimuh which has been noted too often for it to be dismissed as a 
comadcnce Thus, shortly after apparent recovery, alcohol, exercise, 
or even joltmg m a motor-car may be followed by a relapse ® * In 
others no reason can be seen As a rule such relapses are not severe 
and complete recovery occurs But that is not always so On two 
occasions I have seen death occur, and on others a progression to sub- 
acute hepatitis Some so-called ‘relapses’ undoubtedly represent tiie 
progressive manifestations of an original lesion whose seventy has not 
been appreciated The majonty, however, would seem to indicate 
either an abnormal, and cmexp/amed stiscepcibdrfy to sfxmnb which arc 
ordmanly innocuous, or to a reactivation of the noxious agent 
Acute zonal hepatitis may be caused by chemical, infective and, 
possibly, nutritional factors Hepatic poisons which produce their 
effects wnlun a few hours of exposure characteristically lead to a zonal 
necrosis tliroughout the organ Sucli are the chlormatcd hydro- 
carbons In general, these give rise to a nuld illness, a hmited lesion, 
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and recovery is the rule Judging by the clinical features, and die sur- 
vival without sequelae, hepatitis due to drug sensmvity is of sinular 



Fio 51 — Hepiuos due to drug sensmvity Anunothiatole Data obtained 
during the second and third attacks of hepatitis to a ate of thyrotoxicosis receiv- 
ing tminothiaaole Each attack was signalled by pyrexia which Losmediaccly 
followed administraton of the drug The ease w reponed below 

type,* differing only in the length of time between exposure and tiic 
appearance of the illness, whim time is presumably required for the 
sensitivity to the drug to develop Doubt has been cast upon the exist- 
ence of sucit a hcpacifts, but rhe fol/owing case appears irrefutable — 

AwonuQ aged 37 yean suffered from thyrotoxicosis and wa created with ammo- 
thiiaole Five weeb later she developed an illness which was indistinguishable 
&om uifecove hepaans Anuno-ihiazolc therapy was stopped and the illness subsided 
m a month A test dose of too mg of amino-thiazole was then given The tem- 
perature rose to 100“ F , but two neighbourmg paaents showed similar pyrexia, and, 
an mfection being prevalent in the ward it was discounted Ten days later another 
test dose wts given The temperature rose to loi® F . jaundice appeared, the liver 
enlarged and the padenc was gravely iD for sue weeb It was then learnt that biliuria 
had been detected, but not reported, after the previous test dose (Fig 51) 

Infective hepatitis, homologous scrum jaundice, and jaundice after 
yellow fever vacane, all give nsc to an acute zonal hepatitis usually 
mild in nature and from which recovery is the rule £ach is apparently 
due to an agent which has the characters of a virus but it is stm uncer- 
tain whether the agent is the same in each case ” ** The condition 
presents as an acute and hnuted illness, and the long time which elapses 
between exposure to infection and the development of symptoms may 
justifiably be regarded as the incubaUon period of the illness Liver 
biopsies nave demonstrated two types of lesion, one ccntnlobular the 
other showing both ccntnlobular and periportal distributions ** On 
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the basis of Gillman’s work on the migration of iron pigment into 
the hver lesions of mfantile pellagra’ and of experimental work on 
the hepatic sequence in acute carbon tctrachlonde poisoning,® it appears 
that mtralobular damage whether it leads to frank necrosis or not, is 
followed by an mflammatory reaction m the portal tracts (Fig 9) 
The explosive disappearance of glycogen immediately hver lesions 
appear m experimental animals *’ and its presence m samples removed 
as soon as jaundice appears in human patients with mfective hepatitis 
suggest that the human biopsies do not represent the acute stage of the 
disease and that the pcnportal reaction seen m some is merely a later 
response to an initial centrilobular lesion This view would accord 
with chnical expenence, for it is known diat the hver is affected some 
four or five days before jaundice appears in cases of mfective hepatitis 
In that period the hver is enlarged and tender and gives nse to pain 
which bemg epigastric is usually attributed to gastritis ® In epi- 
demics many cases are detected at this stage and of these a considerable 
proportion subside without developmg jaundice » « “ 

Just as there are variations m the virulence of different poisons so 
there are variations m the virulence of the different infective agents 
The infective hepatitis group usually give rise to a mild illness with a 
limited zonal necrosis from whidi recovery is the rule Comparable 
in seventy to poisonmg with phosphorus is the virus mfection 
of Yellow Fever This is usually said to give rise to a mid-zonal 
necrosis, but m the pathological material to which I have had access the 
disorgamzation of the lobule was so extensive as to have lost any zonal 
characteristics The hepatic lesions m fatal cases of spirochaetosis 
ictero haemorrhagica vary m seventy from lobules with focal necrosis 
to lobules which are apparently normal save for evidence of bdiary 
retention ** It should be remembered that m this condition 
fatahties arc more closely correlated widi the seventy of renal rather 
than hepatic functional impairment and that therefore the milder 
degrees of hver damaged found at autopsy might well have been 
compatible ivith survival Until a senes of biopsies have been obtamed 
fcQixi casAS. ux tke easly thw cowiitKiw tha as.setWwl vAVita ‘af 

Its hepatic pathology will remam uncertam Sequelae do not occur 
m the survivors of either yellow fever or Weil s disease 
A fulminant form of parenchymatous hepatitis occurs in which the 
patient dies m three or four days and autopsy reveals an extreme degree 
of zonal necrosis Clmically, suchcasespr^cntall the features of massive 
necrosis and as similar cases whidi survive for several days longer have 
developed that lesion, it would seem justifiable to regard them as 
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developing cases of the lesion falling withm the category of tliosc 
massive necroses which arise from an extension of zonal necrosis 
Such cases occur in the course of epidemics of infective hepatitis, 
when they may be attributable to the unusual virulence of the infecting 
agent or the supervention of a trophopathic hepatitis (Chapter V), 
or occur after exposure to certain virulent poisons such as the toxin of 
aminira phalloides or phosphorus In support of the view chat the 
pathology of these cases is essentially that of massive necrosis is the 
observation tharthcraresurvivorsdcveloppost-necroticscarnng These 
cases will be considered under the headmg of acute massive hepatitis 
As yet, no condition of zona] necrosis, directly due to dicrary defi- 
ciency, has been distinguished m man, but it is possible that such exists 
among races hving on low protein diets, and will be found if sought It 
IS also possible tliat the zonal lesions found m fitalcascsof thepcniicious 
vomitmg of pregnancy*® nuy ansc from nutritional deficiency 
Patients with such lesions show the climcal features of an acute zonal 
hepatitis m that the survivors, even after deep jaundice, may recover 
entirely The cxperunental work of Whipple,*® ** showing that 
protein depletion increases tlie seventy both of the illness and of die 
pathological lesion after chloroform poisoning, has not yet found 
certain appbcation m therapeutics So far the majority of attempts 
at Its chmeal application have consisted in trying to increase the resis- 
tance of patients on diets containing normal amounts of protein, to 
such infections as mfectivchepatitis, by giving further protein * 

There is no basis m Whipple’s work for believing that rcsisnnce in 
adequately nourished persons can be so enhanced Ncvcrdielcss, 
indications are accumulating that this work may have climcal relevance 
The infective hepatitis seems to be more severe, and tlie mortality rate 
many times greater, in malnourished than m well nourished popula- 
tions*** In native races, hving on low protein diets, infections such 
as lobar pneumonia, which m temperate dimates rarely cause chnically 
evident zonal hepatitis, do so in a large proportion of patients ** 
Spectacular recoveries in desperate cases of infective hepatitis or 
homologous serumjaundice, whose nutnUon has suffered from coma 
or severe anorexia and vomitmg, are bemg repotted after intravenous 
administration of protem hydrolpates or plasma in large amounts * 

But whether the pathological lesion « produced by chemical, infec- 
tive or nutritional agents it has die same anatomical form m all, and in 
consequence the clinical features referable to hepatic damage in tlie 
various illnesses arc indistinguishable and m no way characteristic of 
the causauve factor The dcttcuon of the cause m an individual case 
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thus depends upon recognition of the general features of extra hepatic 
effects pecuhar to that particular causative agent 

Acute Massive Hepatitis 

The diagnosis of acute massive hepatitis is usually made m retro- 
spect It may be strongly suspected during life, but the diagnosis 
cannot be made with certainty unless excessive amino-aaduna is 
demonstrable or the condition is revealed by puncture biopsy, or 
charactensac sequelae supervene Acute massive hepatitis presents 
m two clmical forms The first, m its early stages, is chnically mdis- 
tinguishable from acute zonal hepatitis, and it is not till some days have 
elapsed that an exacerbation in the seventy of the symptoms of paren- 
chymal failure arouses suspiaon Anorexia and vomiting usually 
become marked Jaundice deepens A metallic taste u frequently 
noticed Often the temperature and particularly the pulse rate begm 
to rise even m patients who have previously been afebnle Epistaxis 
and haemorrhages from the alimentary tract, or mto the skin, may 
occur But particularly ominous is the appearance of mental symptoms, 
which range from an incongruous cuphona, or manic dehnum to 
quiet coma In the second clinical form the patient passes wthm a few 
hours from normal activity to the extreme stage of parenchymal 
failure without any ptcUtmnary penod, in which the case resembles 
acute zonal hepatitis Often he is admitted m dehnum or coma and 
so rapid may have been the onset of illness that jaundice may be absent 
On examination of cases of this seventy it may be found that a pre- 
viously enlarged liver has decreased in size Twitchings of the muscles 
and rhythmical tremour, cbsp-knife ngidity of the hmbs and bilateral 
extensor responses to the plantar reflex may be present Examina- 
tion of the unne is valuable Urobilinogen is always and bile pigments 
usually, present even where jaundice is absent from the integuments 
Most important, however, is the detection of an excessive amino- 
aciduria This only occurs when necrosis of the hver is so extensive as 
to have left little functioning parenchyma When the amino-acids 
leucine and tyrosine, are present in sufiiaent amounts to crystalbze out 
of the urine the findmg is almost diagnostic Smaller but still 
significant increases can be detected by means of the chromatograph ** 
A nse m the proportion of ammonia to urea in the unne is also of 
importance Changes in the chemistry of the blood may supply furdier 
supportive evidence Of these a fiiU m the chohnesterase content of 
the red blood cells and a subnormal level of urea together with raised 
values for ammonia and amino-aad mtrogen are important It should 
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be emphasized, however, tliat it is only in the severest cases that such 
chemical changes occur Their detection usually indicates that death is 
tmmmcnt In the majonty of cases, and particularly those who do not 
die rapidly, such mvestigations yield results which are equivocal, and 
the suspected diagnosis must wait for confirmation on autopsy, or the 
subsequent development of the signs of subacute massive necrosis or 
post-necrotic scarring 

Acute massive hepatitis may arise as an apparently pnmary illness 
or m relation to acute zonal hepatitis The justification for regarding 
certain illness as being massive hepatitis from their inceprion is that, 
as yet, all reported examples of diese illnesses have had the clinical 
features and followed the course of such hepatitis and, although 
scattered zonal lesions have been found m their hvers, particularly at 
the edge of areas of massive necrosis, no cases have been reported m 
which the lesion throughout the whole hver was of the uniform 
zonular type seen m acute zonal hepatitis The best examples of 
pnmary massive hepatitis are seen after exposure to those poisons 
with delayed action such as tnmtrotolucne ” and cincho- 

phen** ** ” “ The illness in such cases is usually of some weeks 
duration and the cases merge into those of subacute massive hepatitis. 
The possibility has already been considered that a similar illness may 
arise from a deficiency of pcotein, whether this be produced directly 
by an inadequate diet, or indirectly by dram of nutnments from the 
body, as in pregnancy, or by disordered metabolism, as m Wilson’s 
disease or the de Toni Fancom syndrome All that can be said at present 
is diaf cases of massive hepadds, without any trace of an origin in a 
zonal necrosis, do occur under such condidom in the apparent absence 
of any positive factor such as an mfeedve agent or poison 

But in the vast m:yonty of cases massive hepatitis anses on the basts 
of an illness which normally gives rise to zonal lesion Such a develop- 
ment can arise under two condioons, as a result of the excessive 
virulence of the agent causing zonal hepatids, because of increased 
suscepdbihty of the patient to an agent of ordinary virulence 

Chemical poisons causing an essentially zonal hepautis, but whose 
virulence is such that the lesion extends through the whole lobule 
and becomes massive in type, have already been mentioned in relanon 
to phosphorus and mushroom poisoning^* It is possible that, on 
occasion, the virulence of virus infecdons, normall) causing only zonal 
hepadds, may be so exalted as to produa: a similar effect Such seems 
to have happened m Lucke’s*’ fulminant cases of infective hepatitis 
and m the epidemic recorded by Stokes and Miller 
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Of the factors making for increased susceptibility to hepato-toxic 
agents only one is reasonably dear That is malnutrition, and the 
sigmficance of this association, and the arcumstances, direct and 
indirect, under which it may arise, have already been considered 
The prognosis of acute massive hepatitis depends upon the extent 
of the lesion withm the hver as a whole If generalized, death mvariably 
occurs, and according to the length of survival acute yellow atrophy’ 
or ‘subacute red atrophy’ will be found at the autopsy If less extensive, 
the patient may go on to develop subacute hepatitis Restitution of 
the damaged hver to normal with complete recovery never occurs 

SUBACUTE HEPATITIS 
Subacute Massive Hepatitis 

The lesion of subacute hepatitis is always massive m the areas affected 
Zonal hepatitis docs not exist m a subacute form Patients affected by 
zonal hepatitis either die or recover from the acute attack or if the 
acute attacks are frequently repeated develop a chrome hepatitis in 
the form of diffuse hepanc fibrosis Subacute massive hepatitis appears 
in two clinical forms as a sequel to acute massive hepatitis as a 
condition which has been subacute from its beginning 
Subacute massive hepatitis as a sequel to the acute type presents no 
difficulty In the acute stage there may have been doubt as to the 
nature of the lesion, but after several weeks the persistence of asthenia, 
slight jaundice and an enlarged liver begin to cause strong suspiaons 
that the acute lesion was or the massive type, at least m parts of the 
liver, and is now in the subacute stage These suspiaons become 
a certainty on the appearance of signs of chrome parenchymal 
failure The development of swollen ankles after exercise of crops 
of pulsating spider telangiectases and of splenomegaly are ommous 
features The finding of a low plasma albumm assoaated with a 
high plasma globulin level, or a macrocytic hypcrchromic anaemia 
resistant to hver therapy, confirm the diagnosis 
The form of subacute hepatitis which appears to arise as such, without 
the psticnt ever having had an acute illness sugg^tive of hver disease 
IS remarkable because, throughout the history, jaundice has often been 
absent or so faint as to pass unnoticed ’ ** Even though there be no 

question of alcoholism, such cases are usually diagnosed as ‘arrhosis of 
the hver’, but it is important to recogmzc them as a distinct group 
for their prognosis and aetiology are different The condition most 
commonly affects women, particularly after the menopause 
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UsuaUy the presenting symptoms are vague She may attend for 
advice because of her lack of mental and physical energ) , or for 
anorexia, or for sjTnptoms which suggest a neurosis rather than an 
organic disease She may come up because of swelhng of the ankles, 
shortness of breath on exercise, loss of weight, or repeated epistaxes 
Rheumatic pains, without evidence of articular damage, are often 
noticed Or she may delay attendmg until the condition has passed 
into the next stage of post-necrotic scamng and the manifostatrons of 
portal obstruction are superadded to those of chronic failure of the 
hepatic parenchyma This latter type would appear to correspond to 
the cases called by Fiessinget^* ‘la cirthosc acatciciellc aigue’ Some- 
times the illness dates from an acute infoction, such as a cystitis or a 
bronchitis, some one or two years previously Since then she has never 
felt really well although with effort she has continued to work In a 
minority of cases the patient presents in an acute illness with jaundice, 
but examuiation reveals the presence of hver damage of a kuid which 
must have preceded the present illness, and quesnoning elicits that 
symptoms, compatible widi a liver disease, have been present for several 
months 

On examination the patient is usually pale with muddy or shghcly 
icteric conjuncavae The skin is doll, die features drawn and the ex- 
pression anxious The breath may have the characteristic feotor 
The palms and soles are often flushed and moist, andpulsating telangiec- 
tases may be present especially on the hands, forearms and forehead 
In the more active cases a low grade pyrexia, with a corresponding 
elevation of the pulse rate, may be present The patient is thin, ^though 
not usually to emaciation, but the general appearance ofwastingis often 
camouflaged by distension of the abdomen and shght swelling of tlie 
legs The abdominal distension at this stage is more commonly due 
to gas m the mtestmc than fluid m the pcntoneal cavity The liver is 
enlarged, firm and not usually tender Often the left lobe seems more 
enlarged than the right, causing a convexity forwards m the epi- 
gastrium The edge of the liver is thickened, gives the impression of 
coarse irregularity and inclines across the abdomen more horizontally 
than IS normal The edge cannot be sprung under the finger and 
attempts to do so rock the whole organ The spleen is usually palpable 
and often grossly enlarged Pitting oedema of the ankles is neatly 
always present even when the patient has remarked no swelling 

Taken together these findings justify the diagnosis of subacute 
massive hepatitis The prognosis m sudi cases is death within one two 
or three years, accorduig to the degree of parencliymal failure The 
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case may progress steadily to the next stage of post necrotic scarrmg 
or at any time an attack of acute hepatitis may supervene and cause 
death m a few days Patients rarely die lo tlie early stages of subacute 
hepatius In consequence the findings in the liver at autopsy approxi- 
mate to those of post necrotic scarring The essential pathology of 
the condition has only recently been revealed by liver biopsy 
Figure 52 shows four consecutive areas along a single cyhnder of liver 
obtamed by puncture biopsy from a woman with subacute hepatitis 
of nme months duration The lesions arc mdistmgmshable from those 
already described for experimental subacute (recurrent limited) 
massive necrosis (p 71) At one end is the scar resulting from a 
localized previous massive necrosis with its collapsed reticulum 
cellular infiltration proliferating bile ducts and formless groups of 
cells undergoing conccntnc h)perplasia Next arc the areas with 
cellular mfiltration and fibrosis in the portal tracts but normal central 
veins which represent lobules previously subjected to a more or less 
limited zonal type of necrosis Lastly comes the area which escaped 
the acute lesion where the normal lobular pattern survives A year 
later the patient died from hacmatemcsis Histological sections of liver 
taken then showed such widespread fibrosis mvolvmg all vascular tracts 
that it would have been impossible then to decide with certamty whether 
the condition was post necrotic scarring or not Only m the early stages 
of the lesion can the condition be identified with ease and certainty 
at a later stage when death ordinarily occurs identification is often 
difficult and may be impossible It seems therefore that the process 
underlymg the climcal syndrome of subacute hepatitis is not subacute m 
thecorrcct sense ofthe word but consists rather ofrepeated limited attacks 
of acute necrosis each followed by a further development of fibrosis 
The causation of subacute massive hepatitis presents several problems 
It IS particularly obscure m respect to those cases which do not start as an 
acute hepatitis Some of these date from an infection such as cystitis 
which IS usually bacterial Others give no such history But it has been 
observed that when epidemics of mfectivc hepatitis have been preva 
lent cases with the symptoms of subacute massive hepatitis tend to 
occur subsequently m patients who have shown no signs of the epi 
dcmic illness ® It bemg known that durmg such epidemics cases of 
mfective hepatitis without jaundice occur the possibility must be enter- 
tained that some of the apparently spontaneous cases of subacute 
massive necrosis may be of this nature The recent epidemic in 
Denmark may well have been of this nature *** A particular problem 
IS whydonearlyallcasesofsubacutcmassivcnecrosismevitablyprogress 
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why do not more become arrested^ There are several possibilities, the 
progressive lesion may be an inevitable consequence of the mitial 
damage, the causative agent may still be active, the ongmal acute 
attack may have so damaged tlie hver as to render it unusually suscep- 
tible to noxious agents We have already seen that, when fibrosis of 
the liver has passed a certain stage, it progresses automatically even 
though the stimulus which provoked die damage is removed * But m 
the majority of cases the mitial lesion seems hardly severe enough to 
have reached this irreversible stage The contmvicd action of a causativ e 
agent could account for a progressive dlness but it is difficult to believe 
that, for example, the virus of infective hepatitis, which normally 
causes only a short illness, could give nse to an illness extendmg over 
two or three years A. modification of the third possibility howev er, 
might remove this difficulty There is increasing evidence, derived 
from the study of homologous serum jaundice after blood or plasma 
transfusion that a virus, capable of causmg hepatitis can survive m 
the body, but without producing ill health, for two or three years 
after an attack of hepatitis There is also evidence that malnutrition 
predisposes to severe hver damage from such a virus and we have 
already suggested chat extensive fibrosis may so interfere with the 
intra-hcpaac circulation as to impair the nutnuon of parts of the liver 
It IS conceivable that, if the iniual attack were sufficiently severe to 
impair the hepatic circulation, a persisting virus might be able to 
attack the resiutmg ischaemic parts of the hver even though it were 
impotent to damage normal parenchyma If such were the case the 
progressive and vicious sequence of subacute hepatitis would be m 
tram 


CHRONIC HEPATITIS 

Chronic hepatitis is the common termmation of several pathological 
sequences and the first climcal evidence that it has developed m a case 
of hver disease is the appearance of signs of portal hypertension It 
has been stated already that the most rehable of such signs is the 
demonstration of a collateral circulation between the portal and the 
systemic venous systems The commonest and earhest site for these 
collaterals to appear is at the lower end of the oesophagus and by 
means of radiology, these can be demonstrated long before their 
presence is indicated by such symptoms as haematemcsis The other 
manifestation of portal hypertension, asates, is an unrehable sigp, for 
several factors are concerned in its development and it may also appear 
m assoaation with acute hepatitis 
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When chrome hepatitis is established all hope of cure is gone That 
IS not to say, however, that death u imminent, for there are still con- 
siderable variations between the length of survival of different cases 
Accidents such as hacmatemesis from the oesophageal veins may 
occur at any time without warning and cut short the patient's hfe, 
but these apart, prognosis depends upon t\vo broad considerations, 
the speed with which the condition has developed and tlic degree of 
parenchymal failure present The faster the development of the 
condition, and the more conspicuous the signs of parenchymal failure 
at the time of diagnosis, the worse the prognosis for at the stage of 
chrome hepatitis, remissions do not occur and the lesion tends to 
progress at the speed with which it lias been developing Generally 
spcakmg the chrome hepatitis arising from necrotic lesions — post- 
necrotic scarrmg, or chronic massive hepatitis — progresses relatively 
rapidly, that arising from chronic mOkranon — diffuse hepatic fibrosis — 
but slowly If wtlTbe useful, therefore, to compare the typical clinical 
picture m each of these conditions, although u should not be forgotten 
that It IS only the extreme examples of cacli which are in any way 
distinctive and that a large group of cases exists with syndromes or inter- 
mediate types, in wlucn it is impossible to make an exact diagnosis 
until the autopsy is available 

Post-Necrotic Scarring (chrome massive hepatitis) 

Post necrotic scarring most typically develops as the sequel to sub- 
acute hepauas, whether this arises as such or as an acute illness On 
examination tlic patients present the syndrome of chrome parenchymal 
failure fogether with the syndrome of portal hypertension and usualJj 
splenomegaly, the relative preponderance of these syndromes depends 
upon the speed with which the case has progressed When progress has 
been rapid, parcncliymal fiulure is prominent, when slow, portal 
hypertension or splenomegaly The diagnosis of an established case 
from one of diffuse hepatic fibrosis may be impossible during life and 
difficult even after death, for the hver may have become so distorted by 
nodular hyperplasia that it is difficult to find areas in which lobules with 
normal architecture survive The fbllowmg points will aid in tiie 
chmeal diagnosis In chrome massive hepatitis the symptoms of 
chronic parenchymal failure long precede die signs of portal hyper- 
tension, in diffuse hepatic fibrosis the reverse is true or the tsvo appear 
together In chronic massive hepatitis the liver is usually enlarged and 
often its edge is so grossly irr^uJar as to suggest secondary caranoma- 
tous deposits In diffuse hepatic fibrosis the liver may be atrophic and 
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impalpable and tlie edge, when, fdt, is seldom more irregular than to 
impart a sense of hard roughness to the finger A history that the liver 
was palpable several years previously, and yet the patient has felt well m 
the meantime, favours diffuse hepatic fibrosis , for the course of massive 
hepatitis runs more swiftly than this Puncture biopsy maybe of valueby 
rcvealingareasofnormaliobulationinwhichthc parenchymal cells show 
no fatty mfiltration In the common type of diffuse hepatic fibrosis that 
follows fatty infiltration, biopsy discloses the permeation of all lobules 
by fibrosis and, usually, the persistence, although in a reduced degree, 
of fatty infiltration of the parenchyma f Finally the spleen is seldom 
more thanjust palpable m cases with diffuse hepatic fibrosis m chrome 
massive necrosis it is usually moderately, and sometimes grossly, 
enlarged The differentiation of the two conditions is important both 
for prognostic and therapeutic reasons Portal hypertension m a case 
of chrome massive hepatitis is usually a terminal event its appearance 
in diffuse hepatic fibrosis may be companble with several years more 
bfe so that measures for us relief may jusnfiably be undertaken 

The following two case histones illustrate the features of this type of 
chrome massive hepatitis 

The patient a man aged 44 yean wa$ admitted complaining of sudden swelling 
of the abdomen five days previously There was no history of alcohohsm and the 
W R. was negative Three years previously he contracted infective hepatitis dunng 
an epidemic of this disease This illness was unusual m that he remained jaundiced 
for Uiree months Thereafter he had not felt well although under the pressure of 
events he had forced himself to work. One year after the acute illness feehng 
particularly exhausted and having no appetite he sought medical advice and was told 
he was jaundiced He temained in hospital a month and then feeling slightly stronger 
return^ to work where despite increasing eiduusuon he continued until the sudden 
swelling of his abdomen On exanuoauon he was wasted slightly jaundiced, and his 
breath had the characteristic foetor Pulsating tcbngicctases were present over the 
forearms and forehead Oesophageal vanccs were demonstrated by radiography but 
the subcuuncous veins of the trunk were not enlarged A lax asates was present 
and through this a slightly enlarged hard liver with an irregular edge and a 
moderately enlarged spleen were felt. Pitting oedema at the ankles was present and 
on ^uesaonmg, die patient admitted to swelling of the legs m the evenings for the 
last eight months Examination of the blood showed a macrocytic hyperchromic 
anaerma and a low level of plasma albumin with a high level of plasma globulin. 
The patient $ condition detenorated rapidly Hie jaundice deepened. The tempera- 
ture and pulse rose Ten days after admission he had a profuse haematcmcsis lapsed 
into dehnum and then coma He ralhed after transfusions of plasma but haema- 
teinescs occurred repeatedly and he died three weeks after admission At autopsy 
thchver showed typical post necrotic scamng with nodular hyperplasia and a super 
imposed recent acute necrosis of die sumvmg parenchyma (Fig 34) 

t Such fitly infiltration may have enniely disappeared by the tune the patient comes to 
autopsy 
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The second psnent was a woman aged J 5 years. Two years previously she had 
had an attack of cystitis and since dim all work had been an effort From having a 
hearty appetite she had come to dislike fiiod and from being fond of dancmg and 
sport she had come to spend all her leisure hours resting Three weeks before admis- 
sion she noticed a rashonhersbouldcnanddujproved to bea mat of capillary telan- 
giectases A week later on dressing she found duther skirt would not meet round her 
waist She then sought advice When sem she denied ever having had jaundice 
and on examination none was evident Her ankles had been swelling at nigbt for the 
last four months She drank htde alcohol She was pale and thm apart from the 
distended abdomen Through the asotes a hard hvet and spleen could just be felt 
Ankle oedema was present By radiolt^ oesophageal vances were demonstrated. 
The blood showed a macrocync hypcrchromic anaemta which was resistant to hver 
therapy, and a lowered albumin and raised gtobuhn level in the plasma She died 
four months later having had hacmatctncscs before the end and the asates having 
penisted diroughout At autopsy post-necrooc scarring with moderate nodular 
hyperplasia was found the left lobe bang more damaged than the right (Fig 33 ) 
Jaundice, and then only a ange was noted as a terminal event 


Diffuse Hepatic Fibrosis 

Most of the distinguishing features of the clinical syndrome associated 
with diffuse hepatic fibrosis have already been mentioned m order to 
point Its distinction from chronic massive hcpautis It remains only to 
stress the different natural histones of the two condmons 

Diffuse hepatic fibrosis often takes decades to develop and when 
developed it is compatible with further years of a reasonable degree of 
health Nor infrequently the lesion is discovered at autopsy, in patients 
who have died from other causes and who, at no time, have had any 
noticeable impairment of health referable to hver damage In tem- 
perate climates the patient often is, or has been, an alcoholic and it is 
no uncommon experience to find a typically hard hver in such persons 
when they attend for some other complaint Puncture biopsy of the 
hver IS useful m such cases as it reveak the typical pattern of the fibrosis 
In the early, although not necessarily m the late, stages of the cases 
secondary to chronic ^tty infiltration, it also reveals an engorgement 
of the parenchymal cells with fat Evidence of acute hepatitis is 
conspicuously absent from their histones Usually the patient 
first comes under observaUon with symptoms referable to portal 
hypertension In contrast to cases of aironic massive hepatitis witli 
sinular symptoms, such cases with diffuse hepatic fibrosis arc often 
not ill m themselves They arc meommoded by such symptoms 
as ascites, but they feel that ir dus were relieved they would have htile 
complaint There are few, often no signs of parenchymal failure 
After they have recovered from their haemaremescs, or their ascites has 
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been rcbeved by paracentesis, they leave hospital and resume their 
ordinary life Thereafter they return from time to time, often at 
mtervals of six months or a year, when their symptoms of portal 
hypertension have agam returned Eventually, if they do not die from 
some acadent referable to portal obstruction, or contract an inter- 
current illness such as pulmonary tuberculosis, they slowly develop 
signs of parenchymal fanuie, or an acute attack of hepatitis supervenes, 
often followmg an alcohohe bout, and death soon follows This is 
the typical natural history of a case of diffuse hepatic fibrosis as seen m 
temperate climates Under other circumstances, particularly m grossly 
malnourished children m the tropics, the chmeal course appears to be 
faster, but even then it does not seem to progress with the speed of the 
typical massive hepatitis sequence and the syndrome of portal hyper- 
tension in general takes precedence over that of parenchymal fadurc. 

Diffuse hepatic fibrosis can anse m two mam ways as a result of 
repeated attacks of acute 7onal hepatitis, as a result of long contmued 
infiltration of the hver of any kmd When the former type occurs, as 
from repeated exposure to chemicals causing zonal necrosis, jt is of 
little more than academic interest Examples of this type have already 
been cited in illustration of the pathogenesis of hepatic fibrosis 
Whether repeated attacks of a nutritional zonal necrosis occur or not 
IS unknown An anatomically similar, but non-mdammatory type, of 
necrosis occurs in chronic congestive cardiac failure and, m that con- 
dinon, a diffuse hepatic fibrosis may eventually develop All that can 
be said at present is that if such repeated attacks of nutritional zonal 
necrosis arc shown to occur then it would be expected that this con- 
dition would ultimately lead to a diffuse fibrosis of the hver The 
chronic infdtrations which may lead to diffuse hepatic fibrosis have 
already been considered and the clinical similanty of livers so mfiltrated 
to those with established fibrosis has been illustrated m the case of 
a diabetic patient The possibihty must, therefore, be entertamed 
that the long natural history of cases tcrminatmg widi diffuse hepatic 
fibrosis which has ansen in this way, may be, at least m part, attributable 
to the difficulty of decidmg clmic^y when the stage of uncompheated 
mfilcration has passed and the stage of fibrosis has definitely begun 

HEPATIC FIBROSIS OF DOUBTFUL 
AETIOLOGY 

Any considerations of hepatic fibrosis muse take mto account two 
conditions whose causation is obscure, hacmochromatosis and Band’s 
syndrome 
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The hepatic fibrosis in haemochromatosis is of the diffuse type and it 
provides an opportunity for determining the natural history of this 
type of fibrosis when uncomplicated by a preceding infiltration 
In haemochromatosis, fibrosis of the pancreas usually leads to diabetes 
melhtus before there arc any signs of hepatic failure Before the 
mtroduction ofmsulm such cases soon died of diabetes melhtus Now 
it IS possible to prevent this, and cases of haemochromatosis with fibrotic 
livers survive often for ten years or more without showing any 
symptoms referable to the hver “ GiUman *• ** has rccend) shown 
that pauents hving on the abnormal native diets of the Rand may 
develop deposits of iron m the portal tracts similar to those m the cases 
of liaemochromatosis seen in rempcrarc cbmares, and that rhese iron 
deposits seem similarly capable of provoking a fibroDc reaction leading 
eventually to the producoon of diffuse hepatic fibrosis Pancreatic 
fibrosis with diabetes meUilus does not however, occur This acquired 
condition he has termed ‘cytosidcrosis’ ** 

Few conditions have given nsc to so much controversy as that of 
the hver and spleen desaibed by Bana Most physicians and patholo 
gists are now agreed that it is not as Bana thought, a single entity 



Fic 53 — Bana s ryndrome Man agfd 41 yean Biopsy ipccimen of the 
liver The specimen shows the cbaraciensoefearuret of post nccioac scarring 
nan cly nodules of parenchyma w di normal lobulinon, arnimscnbed by 
coarse fbrous tissue H ai«l£ x 44 

In a careful study, McMichacl ** showed that many cases so diagnosed 
during life proved at autopsy to be ejomples of other well-recognizcd 
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conditions The rest he was mdmed to regard as variants of cirrhosis 
of the hver Any physician who will look back over his experience 
will remember cases of chrome massive hepatitis which, if he had seen 
them without the benefit of knowing their previous history, he would 
have considered as possible examples of Banti’s syndrome The 
resemblance can be close, particularly as the spleen may be very large 
in such cases At autopsy, many cases diagnosed as Banti’s syndrome 
show typical post-necrotic scarring (Fig 53) — a findmg incompatible 
with the ongmal conception that the condition is secondary to some 
disorder of the spleen My own expenence mchnes me to agree \vith 
McMichael that many such cases are essentially hepatic fibroses But 
I would go farther and say that the syndrome of chrome massive hepa- 
titis may be mdistmguishable fiom that desenbed by Banti, and m all 
probabihty accounts for a considerable proportion of cases m the 
groups he considered a distinct entity 

THE CLINICAL SEQUENCES IN 
PARENCHYMATOUS HEPATITIS 

It IS evident that the different kinds of parenchymatous hepatitis 
may closely resemble each other m their climcal manifestations This is 
not surprising, as pathological lesions, such as neaosis or fibrosis, are 
common to several of the different kinds, and it is to these lesions that 
the more obtrusive climcal manifestations are referable Climcal 
differentiation thus depends upon attention to the less obvious, but 
more charactenstic, manifestations, and the preceding considerations 
have been mainly concerned to display such, so diat die different kinds 
of hepatitis may be recogmzed at each stage of their development 
Such an approach, however, tends to concentrate attention upon the 
stages of hepatitis rather than the natural sequence in each particular 
form It IS, therefore, necessary to revic\v briefly the vanous sequences 

Little need be said about the sequences of hepatic infiltration and of 
zonal hepatitis. Infiltration, if prolonged and heavy, leads to the 
development of diffuse hepatic fibrosis Single attacks of zonal 
hepatitis do not cause permanent damage and recovery occurs, 
repeated attacks lead to diffuse hepatic fibrosis Zonal hepatitis from 
unduly virulent agents may be virtually massive in type, or massive 
hepatitis may, under certain circumstances, supervene on any zonal 
lesion In eimer case the clinical manifestations and prognosis are those 
of acute massive hepatitis 

The classical sequence of massive hepatitis leads firom the acute, 
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through the subacute, to the chronic stage of post-necrotic scarrmg 
and nodular hyperplasia Cases starting as cluucally evident acute 
massive hepatins, if they survive the acute illness, usually run a rela- 
tively rapid course which rarely exceeds two or three years But 
many cases do not start in this way Some first develop symptoms at 
the subacute stage, others not until the stage ofclironic massive hepa- 
titis In general the earlier in the sequence the condition becomes 
clmically evident the shorter the prognoas and the more obtrusive 
the signs of parenchymal failure Thm, cases discovered m the sub- 
acute stage hve little longer, after the diagnosis is made, than cases 
which start with the acute illness But cases which remam latent until 
post-necrotic scarnng and nodular hyperplasia have developed may live 
for several years In them the prcdonimant signs arc those of portal 
hypertension and the normo- or hypochromic type of anaemia The 
usual mamfestations of parenchymal failure arc unobtrusive If, as 
IS usually the case, the spleen is conspicuously enlarged, they arc indis- 
tinguishable from, if not identical widi, cases of Banti’s syndrome 
These arc the most common variants of the massive hepatitis sequence 

THE DIETETIC TREATMENT OF HEPATITIS 

The role of malnucnnon m exaggerating the lesions due to toxipathic 
agents and in producing the sequence leading from fatty infiltration to 
diffuse hepatic fibrosis has already been considered The question 
remauis as to the use of dietetic therapy in the treatment of established 
cases of hepatitis 

Dietetic treatment is all important m regard to the sequence Icadmg 
from fatty infiltration to diffuse hepauc fibrosis If such infiltration is 
prevented or removed then fibrosis will not develop, if fibrosis is 
already established then removal of the excess of fat from the paren- 
chyma will retard, or perhaps even arrest, the progress of the lesion 
The essential features of the necessary diet is ilut it should be nc!i m 
protein and lipotropic factors Palck and his colleagues**^ advise that 
the diet supply about 3,500 to 4 000 calones and contam approximately 
140 g ofprotem, 36^ g of carbohydrate and 175 g of fat It ism fact 
a diet contaiiung hberal amounts of meat milk, fish and eggs In 
addition they advise that 50 g of yeast be given daily to supply D vita- 
mins Supp/ements of such powerful lipotropic fiictors as niechiomne 
and cholme have been advocated for use m tlus type of case but no 
convincing benefit wluch could be attributed to this treatment rather 
than to the effects of the highly nutritious diet which accompanied it 
has been demonstrated 
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In western countries the majority of cases showing this particular 
sequence of hepatic damage arc aloiholics and it has already been 
pointed out that the development of the hepatic lesion in such cases 
can best be explained as the result of the malnutrition consequent 
upon alcoholism rather than as a direct toxic result of alcohol itself. 
It goes without question that, before attempting to remedy the mal- 
nutrition, the agent inducing it— alcohol — must be given up. But 
whether the dietary deficiency arises from direct starvation or indirectly 
from alcoholism, two components can be distinguished as entering into 
the production of the resulting malnutrition. One is the general effect 
of the shortage of nutriments consequent upon the inadequate dietary; 
the other is the result of the impaired synthetic capacity of the liver 
consequent upon the hepatic lesion. The effects of the first, such as 
starvation oedema, are rapidly removed by an appropnatc diet and it 
is perhaps for this reason that the most dramatic effects of dietetic 
therapy have been recorded in the fatty-infiltration diffuse, hepatic 
fibrosis sequence**^*** which i$ direcdy associated \vith dietary defi- 
ciencies. But the same treatment will also remove fat from the liver 
and coincidentally, induce an improvement in hepatic cffiaency.”* 
It is because of this latter effect that dietetic treatment in this condition 
can justifiably be regarded as specific therapy, and to it may be 
attributed the sustauico improvement and, in early cases, the apparently 
permanent benefit which follow its continued application. 

Compared with these encouraging results those obtained in cases of 
chronic hepatitis due to post-necrotic scarring are disappomtmg.*** 
Provided that the illness itself has not impaired appetite and so induced 
malnutrition by limiting the intake of nutriments, the beneficial effects 
of dietetic measures are negligible. But from a practical pomt of view 
such symptomatic dietary deficiency is not uncommon. By remedymg 
this some amelioration of the patient’s condition can often be secured; 
by preventing its development the added burden of malnutrition can 
be avoided. 

The theoretical considerations, which underhe the dietetic therapy 
of acute and subacute hepatitis due to toxipathic agents, have been 
outlined in chapter V. It has been seen that, although there is good 
evidence that hepatic parenchymal cells depleted of protein and toco- 
pherol arc unduly susceptible to noxious agents, there are no grounds 
for believing that giving an excess of these nutriments will enhance the 
resistance of normally nounshed parenchyma. Dietetic therapy in 
acute and subacute hepatitis is, therefore, essentially preventive and is 
directed to ensuring that the parenchyma which has escaped necrosis 
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shall be in the best possible condiuon to resist any further spread of the 
lesion Now clearly nutritional dcfiaency of the parenchymal cells 
may arise m two ways from inadequate amounts of the necessary 
nutriments being available within die body, either because of 
inadequate mtake or excessive loss, or, the supply being normal, from 
the circulation withm the hver bemg so retarded, by such morbid 
processes as parenchymal swdling, t&t the blood is depleted of the 
necessary nutriments before it has travelled more than a htuc way down 
the hepatic sinusoids In the first case the need is to remedy the 
depletion, m the second to surcharge the blood with the factors 
required The same measures serve both ends They arc to maintain, 
at all costs, the necessary intake of protein and to supply suffiaent 
calorics to ensure that this is utilized for its specific purposes rather tlian 
burnt to supply energy In addition the accessory food factors, such as 
the vitamms, must be given in amounts to prevent any deficiency of 
these developing Translating these requirements into practical terms 
the diet should supply at least too g , and preferably 150 g of protein a 
day with about 400 g of carbohydrate Contrary to the general view 
most of these cases will tolerate and they should be encouraged to 
take as much as they desue The high protein intake can be provided 
by meat if available, or if not, by supolemcnting an ordinary diet with 
suitably flavoured milk drinks fortined with dned milk powder or 
soluble casein Should the appeate fail the physician must have no 
hesitation in resorting to artificial methods of feeding such as the con 
tmuous intra-gastnc dnp If the condition deteriorates then appro- 
priate intravenous tiicrapy should be considered Of such plasma 
transfusions have given the best results 
The beneficial, although temporary, effect of plasma transfusions 
can best be demonstrated on cases with chronic parenchymal failure 
who have reached the stage when they are becoming drowsy Amounts 
of the order of 73 g of dried human plasma must be given daily for 
several days and an adequate intake of carbohydrate maintained by 
mouth The mcrcascd wakefulness of the patient, the improved 
appetite and the renewed sense of well-being may be quite striking 
Such patients usually have hypoproteinacmia and oedema How much 
of the improvement is due to the loss of such oedema consequent upon 
elevation of the plasma proteins is difficult to judge, but fCunkel and 
his colleagues®’* oeheve ffiat the improvement cannot all be attnbuted 
to this and cite cases m whom a sustained remission occurred after 
transfusions of concentrated human serum albumin Plasma transfu- 
sions m these quantities have also been given to desperate cases of acute 
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massive hepatitis. Dramatic recoveries have been reported in some 
but, as equally dramatic recovenes occur spontaneously, no opmion 
on the value of such treatment can be expressed. In practice, however, 
any remedy which holds out the faintest hope of benefit to these cases 
can justifiably be tned. 

It Wl be noted that no mention has been made of the use of toco- 
pherol m liver disease. It is still too early to express any opimon, but m 
preliminary tnals, on admittedly severe cases, no conspicuous benefit 
has been noted. 
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CHAPTER X 


CHOLANGIO-HEPATITIS, OBSTRUCTION 
TO THE BILE DUCTS, AND BILIARY 
DIFFUSE HEPATIC FIBROSIS 

The syndrome due to uncomplicated biliary obstruction has already 
been considered In order to distmguish it, it was necessary to exclude 
all cases showmg clinical evidence of infection The remarkably mdd 
impairment of health consequent upon a simple retention of bile was 
then evident In the majority of patients with bihary obstruction, 
however, the illness is more senous and, as a general rule, it can be 
stated that the seriousness of the illness is propornonal to the seventy 
of the accompanymg infection In the most severe cases there is no 
difficulty m demonstraung that this mfection arises m a cholangitis 
for at autopsy the bihary tracts are full of purulent bile and macroscopic 
or rmcroscopic abscesses are present m the region of the portal spaces 
In less severe cases the large bile ducts may appear nornial, but histo- 
logical exammaaon reveals a profuse mfdtration with inflammatory 
cells m the portal tracts which extends mto the neighbourmg paren- 
chyma And even m mild and early cases, which show little or no 
clinical evidence of infection, a similar though less marked mflamma- 
tory reaction is present It is apparent, therefore, that m man some 
degree of mflammation of the bde ducts and the surroundmg paren- 
chyma IS an mvanable accompaniment of biliary obstruction, and it 
appears that it is to this, rather than to the retention of bile, that the 
major clinical features of most cases arc doe This view is strengthened 
by observations on those infrequent cases of cholangitis ivithout 
demonstrable obstruction to the large bile ducts Such are chmcally 
mdistmguishable from cases with painless bihary obstruction and, 
pathologically, the changes m the hver are identical with those m 
obstrucuve cases with cholangitis of comparable seventy It would 
seem therefore, justifiable to suggest that our attitude to lesions of the 
biliary tract should be reorientated Cholangitis— or to speak more 
accurately, cholangio-hepatitis — would dien be regarded as the central 
condition, mcchamcal obstruenon to the large bile passages, if present, 
as a predisposing cause to this 
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THE PATHOLOGY OF CHOLANGIO- 
HEPATITIS 

The pathological changes m cholangio-hepatitis vary greatly 
according to the seventy of the inflammatory process m and around 
the smaller bile ducts At one extreme arc the overwhelming infec- 
tions causmg suppuranve cholangitis, at die other the chrome mild 
processes, lastmg for years, leadmg to ‘biliary cirrhosis’ But although 
these two conditions exhibit such conspicuous dificrences m their 
pathological features and climcal manifestations, they represent but 
extreme degrees of the same process and all gradations from the one 
to the other may be correlated with the seventy of the inflammatory 
process present The extent to which the lobule is involved is clearly 
so Correlated So is the speed with which the lesion develops Further, 
the extent of the lesion within the lobule mdirectly determines the 
stage of inflammatory reaction found at autopsy for, when parenchymal 
damage is extensive, death occun from parenchymal failure before 
the inflammatory changes m the hver have fully matured In discussing 
the pathological features of cholangio-hepatms, therefore, it u con- 
vement to consider the different stages m the process accordmg as to 
whether the condition is severe, moderate or mild, such distinctions 
corresponding to the chnical syndromes of acute, subacute or chrome 
cholangio-hepatins It should be clearly understood, however, that 
these dutmctions are purely for convemcncc and imply, not the 
existence of separate and distinct entities, but simply degrees m one 
senes. 

Severe cases of cholangio-hcpatitis die rapidly, usually from the 
effects of the infection itself The condition has long been rccogmzcd 
under the designation of acute suppuranve cholangitis At autopsy 
the hver is enlarged and its pattern blurred It is usually fatty and, if 
jaundice is present, stamed yellow Mihary abscesses may be seen under 
the capsule and on the cut surface, and purulent bile exudes from the 
bile ducts Evidence of septicaemia is present m other organs On 
macroscopic examination dense masses of neutrophii leucocytes arc 
present m the portal tracts and extend into die surrounding paren- 
cAyma TAecuirogviuas'p’arenwiVyntrinTi^iTsai^afohfibiivucyves'mr 
degeneratmg The smaller bile ducts have usually disintegrated and the 
larger ducts contain inflammatory cells (Fig 56) 

Suppurative cholangio-hcpatitis may occur m a hitherto healthy 
organ or it may be superimposed on a more chronic form of cholangio- 
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hepatitis, particularly one m which obstruction to the large bile tluct 
has long been present 

The moderately severe infections of the bile ducts give nse to a sub- 
acute illness compatible with survival for many months or even two 
or three years In the established case the liver is enlarged but retains 
Its shape Its surface remains smooth (Fig 54) or is at most famtly 
granular The peritoneal capsule of the organ is thickened and adhe- 
sions bind It to the diaphragm and panetes In cases survivmg more 
than a year the spleen is usually enlaced and sho^vs pensplemtis An 
enlargement of lymph glands, most marked m the abdomen, may also 
occur Cases of subacute cholangio hepatitis, whatever their pre- 
disposmg cause, sooner or later become jaundiced and, although this 
may wax and wane, eventually it becomes permanent As a conse- 
quence the liver also is pigments, m the early stages bemg brown with 
a greemsh tmge, m the later resembhng shagreen leather (Fig 54) 
Early m the course (Fig 55a) microscopic exammation shows a profuse 
cellular infiltration spreading out from the portal tracts, mainly to- 
wards neighbounng portal tracts, but also into the adjoining paren- 
chyma so as to isolate mdividual hver cells The cellular exudate con- 
tarns leucocytes, histiocytes and strings of prohferating epithehal cells 
from the buc ducts The centnlobular cells contam hue pigment and 
this may also be present m the intercellular bJe capillaries Multiphca- 
tion of the bile ducts is conspicuous In the later stages (Fig 55b) the 
inflammatory exudate is m process of organization mto fibrous tissue 
Inflammatory round cells arc fewer, but numerous worm-hke prohfera- 
tions of the bihary ductules are seen If gross obstruction has been 
present the larger bile ducts m the tracts are dilated and their epithehum 
may be thickened By the linking up of the fibrous tissue from neigh- 
bouring portal tracts the lobules become arcumsenbed although they 
long retam their anatomical form and centrally placed hepatic vem 
(figs 55b, 60b) Such subacute cases usually die of parenchymal 
failure, or of a superimposed acute cholangio-hepatitis before the 
changes m the liver have had lime to progress to the stage of imequi- 
vocal ‘biliary arrhosis ’ 

Mild cases of cholangio-hepatitis nuy endure for years In the early 
stages the hver appears grossly normal apart, perhaps, from a shght 
enlargement Microscopically changes are almost confined to the 
portal tracts seldom mvolving more than a layer or two of the imme- 
diately contiguous parenchyma In die tracts there is a greater or less 
degree of infiltration with inflammatory cells and some prohfcration 
of the bile ducts (Fig 59) If the case survives without any conspicuous 
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exacerbations of infection the fibrous tissue of the portal tracts gradually 
increases m amount, but shows little tendency to link adjoining tracts 
and avoids entirely the region of die central hepatic veins The result 
IS that the portal tracts stand out conspicuously as fibrous islands in the 
liver parenchyma (Figs 58, 60a and b) Should infection become more 
severe at any stage, the process spreads more widely and rapidly, as in 
the subacute type, and the tendency for fibrosis to develop between 
the portal tracts and circumscnbc the lobules becomes evident * ® 

In such mild cases there may be no retention of bile but, if retention 
does occur, the bile pigment will be found mamly in the cytoplasm of 
the centnlobular ceUs By the continuation of this insidious process 
chronic cholangio-hepaotis, or ‘btbary cirrhosis*, is produced The 
livers from such cases have a finely granular surface and are either 
yellowish brown or green according as to whether jaundice was 
present or not Both hver and spleen arc enlarged, but their peritoneal 
coverings are less thick than m the subacute type and adliesions arc 
usually few Ascites and evidence of portal obstruction are unusual 
Microscopically a diffuse hepatic fibrosis arising from tlie portal tracts 
IS present * » * “ but this can readily be disiingmsbed, even at this stage, 
from the diffuse fibrosis foUoiving infiliratton, by the fact that the fibro- 
sis circumscribes but rarely invades the mdtvidual lobules, the centn- 
lobular vein is not involved m die process (Fig 60) and the normal 
intralobular pattern remams intact Parenchymal regeneration nodules 
are not a feature of such fibroses,* * *' ** but, m the portal tracts and 
fibrous septa, numerous worm-hfce bile ducts arc present and the 
larger ducts are usually dilated and surrounded by a thick ring of 
fibrous tissue 

In specimens from cases of cholangio-hepatitis, obtained at autopsy, 
a centnlobular necrosis is often found By comparison wth speamens 
obtained at operation a few days before death it is evident that such 
necrosis is a terminal event and not an essential feature of the process 
It may well be the result of a failing circulation in a liver through wluch 
the blood-flow is impeded by inflammation or fibrosis in the portal 
tracts 

These considerations bring out clearly that the degree and speed of 
development of the lesion, m cholangio-tiepatitis is dependent upon the 
seventy of the inflammatory process arising m the portal tracts They 
further show that the extent to which the parenchyma is invaded can 
also be correlated with the seventy of this inflammation The presence 
or absence of signs of parenchymal failure, which are of such prognostic 
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and diagnostic importance m die dimcal consideration of cholangio- 
hepaticis, can be related to the degree of this parenchymal mvolveraent 

Aetiology of Cholangio-hepatitis 

By far the commonest predisposing cause of cholangio-hepatitis is 
obstruction to the large bile ducts outside the liver This commonly 
arises from a stone m the common duct or a new growth m or outside 
Its wall Inflammatory stricture, arising without obvious cause or after 
mcision of the duct, is a less common cause Inside the liver, obstruc- 
tion to the larger bile passages may arise from similar causes— stones, 
growths from the duct epithehum, or pressure on the ducts from out- 
side by carcinomatous masses The only feature which distinguishes 
such cases from cholangio-hepatitis without obstruction is the dilata- 
tion of the ducts behind the block 

In acute suppurative cholangio-hepatitis, and m many cases of the 
subacute type, bacterul infection of the bile can be demonstrated 
Usually the mfectmg ocgamsm is B coh but sometimes, especially in 
subacute cases, streptococcus viridans is found In the milder cases 
the bile is commonly sterile, but this cannot be taken as proof of the 
consistent absence of infection, for the course of cholangitis is notor- 
iously mterrmttent The route by which infection gams access to the 
biliary tract is, as yet, uncertam Some have thought that the organ- 
isms ascend the bile passages from the gut Others, that they arc 
excreted m the bile “ The experiments of Wilkie ““ mdicate 
that such excreted bacteria do not normally give rise to mfiammation 
of the bihary tract if the bile is flowing freely But if the flow is 
obstructed, cholecystitis and cholangitis develop 

THE CLINICAL TYPES OF CHOLANGIO- 
HEPATITIS 

Smee cholangio-hepatitis vanes so widely, both m severity and 
duration, it is not surprismg diat the chmeal syndromes due to it show 
a correspondmgly wide range of variation Indeed, the extreme 
examples, acute suppurative cholangio-hepatitis and bdiary hepatic 
fibrosis, are so dissimilar that if one were unacquamted with the 
mtermediate varieties it would be difficult m see the relation of the one 
to the other For this reason it is most convenient, first, to describe 
a type of mtermediate seventy and duration, which, though not 
common, shows the particular chmcal features of cholangio-hepatitis 



190 


THE LIVER. AND ITS DISEASES 


m their most wclJ-developed form Hie other varieties can then be 
briefly illustrated by reference to thar points of difference 

Subacute Cholangio-hepatitis 

The following case shows the mam features and course of this type 

A woman aged 34 years comphincd that during die previous year she had lost 
70 lbs m weight and had suffered istemuttcndy from a sense of fullness m the epi 
gastnum after meals Feeling reasonably well she had omitted to obtain medical 
advice until two months previously when she developed a persistent dull pain under 
the right nbs A fnend then told her die was jauod ced Since that time her stools 
had been pale her urme dark she had had nausea and her appetite was poor On 
exammauon the patient was seen to be a cheerful woman shghdy tinged with 
jaundice There were no s gns of parenchymal failure and the temperature and pulse 
rate were normal The liver was umfonmy cnla^ied to the level of the umh 1 cus 
It was smooth and the edge was firm and could be sprung under the fingen The 
spleen was not felt The plasma protc n level was nomm i ere were 8000 leucocytes 
per c mm but the serum contained 4 2 mg of bihrubm After her admiss on the 
temperature began to nse si ghtly more each cveiung until it reached 100® F There- 
after it declined by slow lysu to normal The pulse was hardly affected Coincident 
with the nse of temperature the jaund cc deepened the abdominal pam became 
more marked and the 1 ver enlarged further With its fall these symptoms decreased 
and a week afeer the temperature reached normal the jaund ce was hardly noticeable 
the liver was smaller the stools were coloured and bile was absent from the unne 
She felt well and her appeoce returned Ten days later the temperature began to nse 
again and all the symptoms returned In this atuck pain on respiranon developed 
over the liver and fncaon was heard over that o^an. In about a forcmgbt the fever 
again abated but this tune the jaundice remained evideDi and the hver larger The 
patient was reluaant to be operated upon but during the next month a furmer bout 
of fever occurring and leaving her symptoms still more evident she consented 
At operation the liver was found to be unuormly enlarged smooth and of a general 
brown colour on which was superimposed a spider net work of deep green The gall 
bladder was small and its mucous membrane showed numerous flecks of cholesterol 
The conunon bile duct was normal m size and no obstruenon could be felt on explora 
non. A b opsy was taken from the hver and showed a moderately severe choLmgio- 
hepatJt s (Fig j ja) Culture of the bile yielded a streptococcus of the vindans type 

After operation the patient s temperature began to nse again ultimately reaching 
loi® F This attack of fever lasted two months and during it the jaundice deepened 
more the liver enlarged down to the ngbt ihac crest and remained tender and painful 
Throughout this penod b Ic contmued to dram from the wound and at various times 
B coll strep frecalis and B pyocyancus were grown from samples taken from far 
up the fistula. Thereafter for two months she was afebnle Her 1 vet ceased to be 
tender but remained grossly enlarged and dicjaundcc was unaltered Bile however 
reappeared in the stools Another two bouts of fever followed m the next two 
months At the end of this period the np of the spleen was felt for the f tsc tune 
oedema of the ankles had appeared the palms were flushed and some spider tclaa 
gieciascs were noted The plasma ptotem Icvd had now fallen to 5 a g /lOO c c 
with 2 42 g of albumm and 2 78 g of ^obul n At her own request the panent then 
returned home 
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Six months later she was readmitted Hacmoptyses had occurred and pulmonary 
tuberculosis had developed. Her previous symptoms were all present, hut more 



FfC &^Subacute cholangio-hepiaus from chronic biliary obstruction due to a eapiUoma of 
the bile duct Weight of liver 3 100 g Left lobe of the hver The left hepauc duct has been 
dissected out and the site of comtnction u tndicaicd by a bmde The case is desettbed on p 190 
Twenty-two months elapsed Irom the oosetof jaundice to death The diffuse fibrosis is shown 
ID Fig 55B Despite Che widespread fibrosis (he surface of the liver is only finely granular 

marked Shght swclhng of the ankles had been pcnistent Although cheerful the 
padent fell ill The temperature rose to iOi-i03“ F each night. On examination the 
conjuncuvae were deeply jaundiced but the skm showed a generalized sepia brown 
pigmentation. Oedema of the ankles was present but only a few inconspicuous tele- 
gicctases Clubbmg of the fingers had developed No asates nor enlarged collateral 
veins were detects The lymph glands throughout the body were moderately 
enlarged The hver now filled most of the abdomen Its lower edge was thick 
and It could not be sprung with the finger It was not irregular The spleen pro- 
jected a hand’s breadth below the costal margin The most noteworthy changes in 
the blood were that the serum bihrubm had risen, and remained between I 2 and l6 
mg /loocc , and a macrocytic anaemia had developed She reinamed m hospital for a 
fiirthct four months, during which ome her symptoms remamed unchanged, and 
finally died, twenty two months after the first onset ofjaundice, wth a severe cohns. 

At autopsy a large fine granular liver, die suifiice of which looked like green sha- 
green leather was found It weighed 3070 g It was firm, and fine bands of fibrous 



Pig 5S — Subac tc cholang i>4ic|iiti » due to chronic bihiry obstruction consequent upon a 
pap Uomlofthebic ducts Case desci bedon p 190 H andE X 65 

A B opsy specimen obtained 5 inonlhs after the onset of jaundice An inflammatory exu 
date IS present in each portal tract and is infUtrat ng the per phery of the hepat c lobules 
B Post mortem specimen obtained 17 months later Hie inflammatory exudate has or 
ganized ntofbtous t ssuc which now circumscnbeseach hepatic lobule Gross speamen 
shown m Fig 54 


size of a golf baU was found m the angle betwera the hepatic ducts It was compress- 
ing but not totally occluding both (Fig 54) It proved to be a papilloma of the bile 
duct imdcrgomg malignant change Tlic spleen was also enlarged, weighing 910 g 
There were no signs of portal obstruction Pulmonary tuberculosis was present 
miliary tubercules studded the pentoneum and in tbe abdomen was one litre ofbile 
stained fluid The intestines showed acute ententis Histological examination of 
the liver showed a diffuse hepatic fibrosis of the bihary type (Fig 5jb) 


The salient features of this case arc the periodic attacks of fever and 
jaundice and the delayed appearance of signs of parenchymal failure 
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The early febrile attacks were typical During them the jaundice 
increased the stools became pale and the uime dark The liver enlarged 
and the pains due to enlargement and to perihepatitis were felt The 
patient felt wretched The fever then abated The jaundice decreased, 
bile returned to the stools and dimimshed m the urme The liver 
decreased m size and became painless The patient now felt compara- 
tively well But with the subsidence of each succeeding febrile attack 
the residual evidence of damage was a httle more pronounced until 
eventually signs of chronic parenchymal fedure began to appear This 
IS the clinical picture of subacute cholangvo-hepatitis Presumably what 
happened was that the tumour caused only mcompicte obstruction 
of the hepatic ducts When an exacerbation of the cholangitis occurred 
the epithelial lining of the ducts swelled and produced complete 
obstruction When the attack abated the passages again became 
patent It might be contended however that the gradually increasing 
failure of the symptoms of obstruction to disappear after each febrile 
attack might be due to the tumour growing and so producing more 
complete obstruction That this explanation is unnecessary is shown 
by the following case 

A woman aged 39 years was admitted complaining of almost identical symptoms 
to those of the previous paaent She had had these for three months The Itver also 
was enlarged and had the same character and similar attacks of pyrexia occurred 
The findings at operation were also exactly the same save that in this case B coli was 
grown m pure culture from the bile Auer some weeks she left hospital to be re 
admitted eight months later after an acadent The periodic pyrexia with jaund ce 
had continued She d ed from this acadent three wceb later one year after the onset 
of jaundice At autopsy no evidence of past or present obscruenon to the large bile 
ducts was found The macroscop c and microscopic appearance of the liver were those 
of subacute cholangio-hcpatitis 

There are many detailed features m such cases which are of interest 
but attention need only be drawn to two which might mislead In 
cases of cholangio hepatitis despite the fever and the presence of infec 
tion the leucocyte count in the blood is usually within normal limits 
Further, the pulse is less accelerated in relation to the fever than would 
be expected The erythrocyte sedimentation rate however, is usually 
high 

Acute Suppurative Cholangio-Hepatitis 

This condition is similar to the cxa<»-bations of subacute cholangio- 
hepatitis save that the infection dominates the picture Septicaemia is 
present and us high temperature ngors and general symptoms over 
o 
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shadow the hver damage Jaundice the pain of perihepatitis and an 
enlarged tender liver are nowewr usually present The condition 
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occur as an initial symptom, shortly after a gall-stone has lodged m 
the common bile duct, or they may supervene on a chronic form of 
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?ic 57— 'Internjittent fever in cha(aitoo^«paotts From the case of a nonun aged 51 

yean with gall Xones in bach ultra* and einra hepauc bile ducu 

cholangio-hepancis Iti the former case it is unusual for them to be 
repeated and they are often assoaated with jaundice In the latter, jaun- 
dice IS usually conspicuous by its absence In themselves they do not 
seem to cause gross liver damage Hepauc pam is mostly lacking signs 
of parenchymal failure are not Found, and gross enlargement of the liver 
if present, is due to the condition they complicate I have never 
seen this form ofcholangjo-hepatitis apart from obstruction of the large 
bile ducts The followmg case is typical 

A ’woman, aged 76 years was opciaitd upon ytan previously for empyema 
of the gall bladder and a year later the remnants of the gall bladder were removed 
The liver was not fibrotic then At no time was she jaundiced She remained well for 
SIX years, then she began to have slnvcnng attacks about once a week The shivering 
lasted a few mmutes and then she became ‘unconsaous’ and incontinent of urine 
Recovery ocoirted in one or two hours and between the attacks she felt perfectly 
well The patient was a wizened old woman without any sign ofjaundice Urobilin 
not bihrubin, was present m the unne Neither die liver nor spleen could be felt 
In the afcbnic period the leucocyte level m die blood was 8000 per c mm , imme- 
diately after the ngor it was 11,000 per c mm The erythrocyte scdimcntabon rate 
was 4 j mm /hr R.epeaied blood emtotes were sterde The empincal tests for liver 
damage, such as the cephalin cholesterol test were positive After admission rigors 
occurred on successive days The fever was rapidly and completely controlled by 
sulphadiazinc but on withdrawing the drug die fcbrie attacks recommenced within 










common bi]« duct Rjgort followed by pyrena of acvcral houn dutaDon 
occumngsboutonceevcryl0days.forl5raon(Iu Biopsy ipccimen H and£ 


died SIX days later At autopsy the Lver weighed ijoo g It was grey in colour 
finely granular and tough in consistency No obstruction to the bde passages wa 
found Microscopic exammanon showed a diffuse hepatic biliary fibrosis with : 
supenmposed acute cholangio-hepacitis (cf Fig 58) 


Mild Cholangio-bepatitis 

This type of cholangio-hepatitis (Fig 59) is insufficient to give 
symptoms other than fever Its existence is only revealed by the 
temperature flickering up to 99° F or thereabouts m the evening 
either persistently or from time to time It is the type commonly 
associated with biliary obstruction due to carcinoma of me head of the 
pancreas Such cases arc m general assumed to 6c apyrexia?, but exam- 
ination of the temperature records of patients who have been under 
observation for two or three weeks rarely fads to show some clevauon 
Tins IS the commonest type of diolangids, and, were it not for the fact 
that It could develop into the mote serious form, or lead to an hepatic 
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fibrosis, It would have no practical importance The following kind 
of case will be famihar to all 

The patient was a woman aged 64 >eais, admitted complammg of jaundice and 
Itching for five weeks She looked heuthy and cheerful The hver was uniformly 




Fio S^Mild choUng o-hepaans Man, aged 32 years with 
stricture of the coenmon bile duct of unknown causation Two 
attacks of jaundice sepatated by one year of good beahh Low 
grade fever m second anaek. Biopsy taken dunng second attack. 

A mild inflammatory reaction is occurring in each portal tract 
H aod£ X llS 

enlarged to two fingers’ breadth below the nght costal margin Its edge was smooth 
sharp and clastic At operatton a caremoma of the head of the pancreas was found 
A biopsy sample fiom the hver showed a moderate amount of round celled infiltra 
tion in die portal tracts 

The following case illustrates the results of such a cholangitis when of 
long duration 

The patient was an active man, aged 80 years One cvenmg he had what he 
thought was a mild attack of indigestion Next day he had a temperature of 100° F 
and the foUowmg day was shghtly jaundiced The jaundice faded but before it had 
completely disappeared the attack was repeated His hver was then noticed to be 
palpable The jaundice faded in three weeks but although he continued his very busy 
life he had less zest for hving lost wa^t and often but not always bad a shght 
temperature m the evening When seen 15 months later he had lost 20 lbs m weight, 
his hver was enlarged some 2 ins below Ae costal margm and was firm He was not 
laundiccd nor was Acre bile in Ac unne At operation a sobtary calculus was found 
tymg loose in Ae common bile duct Biopsy of Ac hver showed fibrous tissue 
hnkmg neighbounng portal tracts He made an uiuntemipted recovery and his 
health is again enviable 
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But It IS possible that similar degr^ of cholangins occur apart from 
biliary obstruction 

A woman, aged 6o j ears, began to sweat at night and fed generally tired some three 
months before admission to hospital It was then noted that her temperature rose to 
loo-ioo 5° F every cvemng No physical signs were found on examination The 
blood count showed 4000 leucocytes, with 56% of neutrophils , the urme was m every 
way normal, the blood cultures svtrestcnlcandherscnjm fuJed to give any posiuve 
agglutmm reaction But her erythrocyte sedimentation rate was 40 mm /hr One 
month after admission, the fever having steadily persisted, the edge of a tender liver 
was felt below tbe costal margm A diolecystography was then performed The gall 
bladder filled well but a smglc mobile stone was seen m it At operation the gall 
bladd«- was removed and the bile Aicb, whidi were not dilated, were explored 
No scones apart from that present m the gall bladder and no obstruction of any kind 
was found After operation iodized oil was injected down the dramage tube into the 
bile ducts It passed freely mto the duodenum and up towards the liver Cultures of 
the bile drawn at operation were stenlc A biopsy of the h ver showed an inflammatory 
exudate m the portal tracts After operation the patient remained m hospital for six 
weeks, her fever gradually subsiding so (hat on discharge u rose only to 99“ F m the 
evenmg She then felt well 

Chronic Cholangio-heDaHtis 
(Diffuse biliary bcpanc fibrosis) 

Diffuse hepatic fibrosis consequent upon biliary obstruction takes 
some years to develop to the stage of giving clmical symptoms In 
consequence it is not seen in cases with pronounced infection for m 
them death occurs, either from mfwtion or parenchymal damage, 
before fibrosis can develop The form of cholangio-hepatitis m which 
It occurs IS one in which infection smoulders and m wmeh obstruenon 
if present is shght For these reasons jaundice is usually absent through- 
out most ofits course The following case illustrates its usual features 

A nune, aged 49 years had been operated upon 14 years previously for gah-stoncs 
She was then jaundiced and before the operation had pam after meals After the 
operation all the symptoms disappeared. Two months before admusion she was 
suddenly wakened by a severe artacK of pain over tbe n^t lotver nbs Nearr monung 
she was told that she was jaundiced, and this became deeper over the next few da)s 
The panent was a nervous woman who had evidently lost much weight Slight 
oedema of the ankles was found and on questioning she admitted that her ankles 
had been swelling for six months. Estunaoon of her plasma protein level showed 
5 8 g fioo cc with 2 7 g of albumin Tlicre were no other signs of parenchymal 
failure The liver was enlarged to two finger breadths below the costal margin 
It was hard and its edge was slightly irr^uhr The spleen also was enlarged to a 
hand s breadth below the costal margin Ascites was absent Ten days later sne had a 
rigor but Ac temperature foil back to nonnal in a fow hours Operation was agreed 
upon The liver was enbrged and bad nodules 2-J mm m diameter uniformly 
distnbuted over its surface Its colour was green. Dense adhesions covered the organ 
and bound us under surface to adjoiiung viscera, and it was impossible to reach the 
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extra hepatic bile ducts Biopsy of the liver showed a diffuse hepatic fibrosis (Fig 6o) 
with ncutrophi] infiltrations round the larger bile ducts The patient made a slow 
recovery but the jaundice was soil present when she left hospital after two months 
She was readmitted after eight months The jaundice had persisted as had the swell 
mg of the ankles but rcccndy she had had repeated shivering attacks This time she 
was m hospital for four months and throughout this time she had ngors roughly at 
u eckl) mtervals On two occasions blood cultures were sterile but on a third a strep- 
tococcus was found after ii daj’s meubanon but this died out despite subculture in 
twodays so that it could not be identified Her physical state was cssentiaUy the same 
as durmg her previous admission She was sent to a home for mcurables but three 
weeks later stuporose and svith a high sustained temperature she was readmitted 
and died six days afterwards At autopsy the liver appeared cssentiall) the same as at 
the operation 14 months previously Numerous stones were present in the common 
and hepatic ducts The hver weighed 1890 g the spleen 750 g Asaces and signs of 
portal obstrucaon were absent Histological examinaaon of the liver show cd the same 
picture as m the previous biopsy 

It IS evident that m the above case the fibrotic condition of the liver 
found at the operation could not have developed m the preceding 
two months during which jaundice was fust noted The subsequent 
post-mortem finduics substantutc the diagnosis of biliary hepatic 
fibrosis It seems, therefore that this fibrosis must have oeveloped 
insidiously m the period between her first operation at the age of 35 
years and her first coming under our observation fourteen years later 
The case histones recorded under the headmg of mild cholangio- 
hepatitis show that such cholangitis may persist for long periods 
without disablmg illness and without jaundice and yet may be suffi- 
cient to cause fibroac changes m the hver 

HANOT’S ‘HYPERTROPHIC BILIARY CIRRHOSIS’ 

Any one reading the account of the case of subacute cholangio- 
hepatitis secondary to obstruction of the bile ducts by an mtrahepatic 
papilloma must have been struck by the similarity of its chnical features 
to those described by Hanot* as diaractcnstics of the condition he 
called ‘hypertrophic biliary cirrhosis’ But for the finding of obstruc- 
tion at autopsy it would have passed for a classical case of Hanot s 
cirrhosis 

At this distance in time it is difficult to recapture the interest which 
was aroused by Hanot’s ongmal paper To do so one must appreciate 
Its historical background At that tune clinicians recognized two kinds 
of hepatic fibrosis the alcohohe arrhosis ofLaennec® and the obstruc- 
tive biliary cirrhosis of Charcot * The essential feature of the former 
was believed to be atrophy of die latter, hypertrophy of the liver 
Keen controversy existed as to whether a non-obstructive arrhosis 



200 


THE LIVER AND ITS DISEASES 




CHOLANGIO-HEPAimS 


20t 


could ever be hypertrophic, and in that atmosphere Hanot announced 
the discovery of a new type of non-obstructive cirrhosis m which 
hypertrophy was a leading feature It is no wonder that Hanot’s 
thesis was welcomed, for it served to quiet those who questioned 
whether alcohohc arrhosis was always atrophic But even so, Hanot 
was so imbued with current theory that he felt it necessary to suggest 
that m his cirrhosis the fibrous tissue differed from that m Laennec’s 
m being unable to contract • If one exatmnes Hanot’s ongmal thesis 
in the hght of present knowledge it is not convmcing His very first 
case had stones throughout the bihary tract His second, fourth and 
sixth cases suggest the diagnosis of chrome massive hepatitis Further, 
at that time neither ‘Banti’s disease,* acholuric jaundice, nor nodular 
hyperplasia had been distmguished ** His pathological criteria are also 
open to question The majonty of his cases seem to have died m the 
summer In those da) s there was no refrigeration and often two or 
three days elapsed between death and the autopsy It is not, therefore, 
surpnsing that with further experience difficulty has been found m 
recognizing, m all its clinical and pathological details, a condition 
fulfillmg the requirements laid down by Hanot “ What now seems 
evident is that the clmical syndrome Hanot abstracted from his varied 
senes of cases was the syndrome of subacute cholangio-hepatitis 
whether this arise secondary to obstruction or not * As such the syn- 
drome IS not pecuhar to one disease ennty nor is it essentially a chronic 
hepatitis On the contrary it is a cholangio hepatitis and requires to 
be rccogmzed and treated as su<h 

‘CHOLANGITIS LENTA* 

In 1921 SchottmuUcr “ suggested that just as the streptococcus 
vindans may attack the heart valves and give rise to the septicaemia 
of subacute bacterial endocarditis so it may attack the bde ducts and 
give rise to low grade cholangitis with sepUcaemia • Outside Germany 
this conception has found httle support and La Manna has critically 
examined the reported cases Most had some source of obstruction 
m the biliary tract the streptococcus vindans was recovered from only 
a few and orgamsms espeaally B coh vrere recovered from others 
It would seem that there are no good reasons for regarding these cases 
of cholangms as different from mose already recognized 
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GENERAL CONSIDERATIONS ON 
CHOLANGIO-HEPATITIS 

The varying clmical syndromes attributable to cholangio-hepatitu 
have now been outlined It is evident that the condition can exist with 
or without jaundice, or hepatomegaly or parenchymal failure Its 
course may be as fulmmant as a septicaemia and the patient corres- 
pondingly ill Or it may be so insidious that the patient is hardly aware 
that he is not healthy In the absence of evidence such as jaundice, 
pomtmg to the hver it is difficult to recognirc As the hepatic paren- 
chyma IS contiguous with the bile ducts a greater or lesser degree of 
hepatitis is present m each case But this is a later development, so that 
m cholangio-hepatins the symptoms of hepatitis when present, are 
delayed for some time after the onset of illness This is well seen in 
obstructive cholangio-hepautis with jaundice There die sense of 
subjective illness is delayed for some time after the patient becomes 
icteric, while in conditions, such as infective hepatitis m which 
inflammation of the parenchyma is the primary event, this sequence 
IS reversed Cholangio hepatitis can occur with or without obstruction 
On clinical grounds it is impossible to be certain that obstruction is 
absent All cases dugnosed as cholangio-hcpatitis should, therefore, 
be explored surgically 

In me practical management of these cases, however, it should never 
be forgotten that hepatitis of some degree is present m all Too often 
successful operations for the rehefofobstruenon arc brought to nought 
by failure to remember this point In cholangio-hepautis as in any 
other vancty of hepatitis, parenchymal failure can occur and not 
infrequently this seems to be precipitated by major operative pro- 
cedures Anorexia is a common result of the conditions winch lead 
to cholangio-hepatids and by the Umc the pattent comes under 
observauon, the mtakc of food may have become significantly in- 
adequate Efficient pre- and post-operative dietetic treatment of such 
cases IS always a major considerauon. and should be insututed whether 
clinical signs of malnutntion arc present or not Even in those padcnts 
in whom the hver has been so damaged that surgical relief of the 
obstruction cannot ensure recovery, appropriate and penistent dietetic 
therapy, combined with control of the cholangitis by chemotiiera- 
peude or antibiodc therapy, may lead to a considerable amchoration 
of their condtdon The imes of the dietetic therapy indicated have 
already been discussed m reladon to parenchymatous hepautu 
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CHAPTER XI 


CIRCULATORY DISORDERS; FOCAL LESIONS; 

AND CANCER OF THE LIVER 

There remain to consider three groups of conditions circulatory 
disorders, focal lesions, and cancers of die liver The pathology of tlie 
first two groups has already been discussed, the relationslup of primary 
cancer to post-necrotic scarring has been indicated For the sake of 
completeness their significant clinical features will now be desenbed 

CIRCULATORY DISORDERS OF THE LIVER 

Inadequacy of the circulation in an organ may be either absolute or 
relative In the former the requirements of the hepatic parencJiyma 
are normal but the circulation through it is reduced, m the latter the 
circulation is unimpaired but the requirements are greater than it can 
meet Absolute inadequacy is seen in vascular occlusion, cardiac 
failure and, perhaps, m post-traumatic states associated with prolonged 
arterial hypotension, relative madequacy m thyrotoxicosis 

VASCULAR OCCLUSION 

More often than not occlusion of ather of the vessels carrying blood 
to the hver is an unexpected findmg at autopsy This is because the 
great majority of occlusions occur in vessels m which chronic disease 
of the wall, or of the hepatic tissues through wluch it passes, has already 
produced partial obstruction and, in consequence, the formation of a 
collateral circulation adequate to accommodate the blood-flow when 
occlusion occurs Such occlusions, being compensated, produce few, 
if any, symptoms during life To see die syndromes pecuhar to 
occlusion of the portal vem, the hepatic artery or the hcpanc vein 
attention must, therefore, be direct^ to patients with bttlc or no 
previous disease of those vessels or their surrounding structures 

Thrombosis of the Portal Vein 

Two syndromes can be correlated with thrombosis of the portal 
vem; one ^vlth acute and complete occlusion of a normal vessel, the 
other with partial occlusion of a normal vessel or complete occlusion 
204 
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of a diseased vessel to which a collateral circulation has partially, but 
not completely, developed • ** ** ** 

Acute and complete occlusion of a normal vessel (Fig ii) is most 
commonly seen after splenectomy or in cases of polycythaemu vera 
It IS characterized by the rapid accumulation of asates, melaena, colicky 
abdominal pain, and ileus If the spleen is still present and has not 
already been enlarged by the predisposmg disease, it may rapidly 
mcrease m size Death follows vathm a few days 
The second syndrome appears usually m patients with previous 
hepatic disease This may be an early fibrosis or a chronic mfiltration 
such as can occur in lymphadenoma Splenomegaly and ascites sud- 
denly develop Hacmatemesis is common, but the other mtestmal 
symptoms of the acute syndrome are lackmg Death usually occurs 
withm SIX months, the asates requiring to be tapped repeatedly durmg 
this time The diagnosis cannot be made with certamty durmg hfc, 
for many patients with hepaac fibrosis have just as sudden an onset 
of asates, but at autopsy show no thrombosis of the portal vcm The 
subsequent rapid development of collateral veins renders the diagnosis 
mote probable 

Occlusion of the Hepatic Artery 
Occlusion of a previously healdiy hepatic artery is a rare event 
occurring most commonly in penartentis nodosa or from embohsm m 
subacute bacteria] endocarditis ** When the mam artery is 
suddenly and completely occluded, as by a hgaturc, and there are no 
coUaterd channels, death m coma follows m one or two days 
When a mam branch of the artery is mvolved, as m periarteritis 
nodosa, jaundice and fever and pam over the right lower nbs, exacer- 
bated by rcspirauon, develop ** 

Occlusion of the Hepatic Veins 
Such occlusion may occur from thrombosis or an obhteratmg endo- 
phlcbitis ® 

Thrombosis of the hepatic veins leads rapidly to asates, spleno- 
megaly and enlargement and tenderness of the hver, often with 
jaundice It may be combmed with partial or complete occlusion of 
the mfenor vena cava m which case swellmg of the legs and sub- 
sequently, collateral vessels carrying blood upwards from the femoral 
veins develop 

Obhteratmg endophlebitis may be either acute or chronic.^* 
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The former is indistmgmshaUc from thrombosis of tlie hepatic veins 

The symptomatology of the latter is qualitatively smiilar but more 

chrome m its course and may lead to the deveJopmcnr of hepatic 

fibrosis Syphihs is one of the few known predisposing causes of this 

condition 


CARDIAC FAILURE AND LIVER DISEASE 

An enlarged liver is a frequent accompammciit of congestive 
cardiac failure The enlargement is luiiform, and, if it occurs rapidly, 
tenderness, distension pain and, often, vomitmg are present In severe 
cases ascites develops, but splenomegaly is usually absent unless some 
comphcation such as subacute bacterial endocarditis is also present’ 
The ascites, in acute cases, is related to the degree of venous conges- 
tion It IS presumably due to the damming back of blood m the terri- 
tory drained by the portal vein giving rise to portal hypertension and, 
perhaps, to anoxia with a consequent increase in permeability of 
the capillary walls in that temtory 

In mo course of heart disease, jaundice or hepatic fibrosis may 
appear * * Their appearance is correlated with cardiac failure 
Two suggesaons have been made to explain the occurrence ofjaundice 
one that it is the result of impairment of the hver function, the other 
that It IS due to an excess of bilirubin hberated from pulmonary 
infarcts * If the latter cxplanatton were correct one would expect 
jaundice to be a feature of pulmonary mfarction even m tlic absence of 
gross cardiac failure Experience shows that it is not As a rule jaundice 
only occurs in the presence of severe nght-sided failure of the heart 
and m such cases tlie hver is usually enlarged and tender and shows 
centnlobular degeneration at autopsy {Figs 13, 14) The general 
trend of evidence would seem to pomt to functional impairment of 
the hver as the cause 

A diffuse hepatic fibrosis occurs m association with heart disease 
under two conditions, in cases of chrome congestive cardiac failure, 
especially when the course of die illness is marked by repeated episodes 
of severe failure *, and m constrictive pericarditis * Few patients 
widi chrome congestive cardiac failure live long enough for the 
hepatic lesion to become clmically important, aldiough at autopsy 
It is common to find the condition well established Constrictive 
pericarditis is, however, compatible with years of life, and m such cases 
the chrome congestion of die hver, due to mechamcal constriction of 
the mferior vena cava, has tunc to produce a diffuse hepaoc fibrosis of 
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a marked degree If the condition is not too far advanced, liberation 
of the heart from its constricting pencardium may lead to disappear- 
ance of all symptoms and a return of the hver to normal In more 
advanced cases, however, the fibrosis may have reached the ‘irrevers- 
ible stage’ described by Cameron and Karunarame^® be too well- 
established to regress and, just as m any other type of hepatic fibrosis, 
the hver lesion will then progress until, ultimately, it may produce the 
symptoms of diffuse hepatic fibrosis 
The development of hepatic fibrosis m the presence of chrome 
congestion, of the hver presents no difficulty Such congestion leads 
to ccntrilobular necrosis and, as has been mentioned long contmued 
or repeated attacks of centnlobular necrosis, however produced, lead 
eventuall) to the gradual development of a diffuse hepatic fibrosis 


HEPATIC LESIONS IN THYROTOXICOSIS 

Both acute and chronic hepatic lesions are known to occur m patients 
with thyrotoxicosis i « The acute lesions are fatty mfiltration 
centnlobular, and sometimes even massive, hepatic necrosis These are 
found m patients who have died as a direct result of severe thyro 
toxicosis The chrome lesions may have the features either of diffuse 
hepatic fibrosis or of post-necrotic scarnng sometimes both arc 
present in the same organ * Many chronic cases of thyrotoxicosis die 
with chronic heart failure and m them it is difficult to be certain of the 
relative importance of the thyrotoxicosis and of the chrome congestive 
failure in the genesis of the hepatic fibrosis But sufficient cases of thyro- 
toxicosis with such fibrosis, but without cardiac failure have not been 
described to establish that thyrotoxicosis is capable of produemg hver 
lesions Given that thyroxine can lead, or predispose, to centnlobular 
necrosis, their explanation is not difficult Repeated exacerbation of 
thyrotoxicosis by produemg repeated attacks of such necrosis would 
lead to a diffuse hepatic fibrosis An episode of thyrotoxicosis so serious 
as to become a thyroid CTisis might well lead to centnlobular necrosis 
of such seventy as to become masstve m extent If the patient survives, 
post-necrotic scarnng and nodular hyperplasia develop at the sites so 
affected Clinically, the chronic hepatic lesions are of httle importance 
But It IS probable that the acute hepanc lesions m thyrotoxicosis may 
contnbute significantly to the clinical syndrome known as the thyroid 
crisis and that m such cases measures directed to protect the liver 
may be of practical benefit 
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FOCAL LESIONS OF THE LIVER 

Focal Jesions of the hver do not produce sjnjptoins referabJe to that 
organ unless they are so numerous, or so large, as to damage the major 
part of It In the course of many forms of illness, m which septicaemia 
IS present at some period, microscopic foa of acute necrosis are 
discovered at autopsy scattered throughout the liver As a rule tliey 
occupy only a portion of the lobule, usually in the mid-zonal region 
Chnically, dicy have neither immediate nor remote significance 

Larger inflammatory masses occur in the form of gummata In tlie 
early stage thc'c may stand out from the surface of the organ and be 
palpable through the abdominal wall There arc rarely more tlian 
two or three such masses, but the local lesion does not rcprcsait the 
whole extent of the damage For a considerable distance round each 
gummatous mass the hver is involved m an inflammatory reaction, 
and the total amount of hver so involved may be such as to lead to 
functional impairment Enlargement of the hver usually, and jaundice 
somctmics, occurs It is uncertain whether the jaundice is due to a 
widespread inflammation or to the inflammatory masses causing an 
intrahepatic bihary obstrucaon In many cases ascites develops, only 
to dis^pcar spontaneously as the gummata heal Wlule present it may 
be sufficiently severe to require repeated paracentesis Its explanation 
IS uncertam In a few cases it is associated with syphilitic nephrosis, 
m a larger number, thrombosis of the inferior vena cava is subsequently 
rccogmzed Gummata heal by fibrosis The inflammatory processes 
m the mtervening areas subside and ultimately the patient is left with a 
characteristically shaped hver The borders arc rounded, and two or 
three deep scars, cutting into the liver substance, produce a correspond- 
ing number of deep indentations ui its lower edge Between the scars 
the hver tissue is normal This hepar lobatum is often sufficiently 
marked to be recognized by palpation of the abdomen Splenomegaly 
IS usually associated with this lesion, but it is unhkely that such is 
secondary to the relatively mild degree of liver damage suffered by 
many of these cases Patients with this syplulmc fibrosis, Iiaving 
ample amounts of normal parenchyma, live for years without hepatic 
failure Sometimes the fibrosis is more widespread and in such cases 
the syndrome of portal obstruction may develop More frcqueiid) , 
however, die patient’s health is unaffected and he dies, many years 
later, of some other condition 

Echinococcal cysts of the liver may be conveniently considered 
along with such large space occupying masses as gummata Unless 
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they become mfected they rard.y produce symptoms other th^n an 
actual lump The commonest site for their development is m the nght 
lobe, and they not infrequendy project downwards and inwards below 
the costal margm In that site they may be recognized at a glance for, 
havmg been present for years, the costd margm has become moulded 
to the protuberance on the anterior surface of the liver 

Suppurative Pyelophlebitis 

In this condition pyaemic abscesses are dissemmated throughout the 
hver m association with the termmal branches of the portal vem It 
occurs secondary to sepsis m the temtory dramed by the portal vem 
The condition is ushered m by ngors, and high fever follows The 
patient is soon profoundly ill The hver enlarges and is tender Upper 
abdommal pam or discomfort may be present Voimtmg is frequent 
Jaundice is unusual and if found, particularly if its onset preceded the 
fever, the dugnosis should be doubted and the presence of a suppurative 
cholangio-hepatitis suspected Mostpanents with thisconditiondie, often 
withm a few days, but sometimes they Unger for two or three months 
Two components enter mto these cases the septicaemia and paren- 
chymal failure consequent upon the inflammation of the parenchyma 
contiguous to the abscesses The relative importance of these vanes 
from case to case but, on the whole, while sepncaemia predommates 
m the short-hved, parenchymal failure becomes of mcrcasmg impor- 
tance with each week of survival ** 

CANCER OF THE LIVER 
Primary Carcinoma of the Liver 

Pnmary caremoma of the hver usually, if not always, develops m a 
hver which is already the scat of fibrosis The more pronounced the 
hyperplasia in the fibrotic hver the more likely is primary cancer to 
arise Such caremomata are, therefore, particularly apt to occur m 
chrome massive hepatitis, m which condition nodular hyperplasia is 
conspicuous (Figs 42, 43) It would be misleadmg, however, to imply 
that primary hepatic cancer only occurs m this condition It may 
occasionally supervene on diffuse hepatic fibrosis 

The diagnosis can rarely be more than suspected durmg life Usually 
all that IS noted is that a patient with hepatic fibrosis begms to fail 
rapidly At autopsy the supervening primary caremoma is disclosed 
Sometimes, however, it may be noted that one part of the fibrotic 
hver IS rapidly enlargmg Oftai the pentoneal type of hepatic pam is 
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expcnenccd m assoaation with this The enlargement is hard and, it 

being known that fibrooc hvers do not enlarge of themselves, the 

suspiaon arises that a new growth is present Secondary malignant 

deposits m the lungs bemg common, haemoptysis is a frequent 

symptom 

Secondary Cancer of the Liver 

Secondary neoplasms m the liver may arise from primary growths 
situated m any organ of the body They may be cither carcinomata 
or sarcomata The primary growth may matcnally contribute to the 
symptomatology of the particular case, or it may be completely un- 
obtrusive The symptomatology actually referable to the secondary 
deposits m the hver falls under two headings the general and the local 
effects 

It IS commonly held that, among the general features of secondary 
hepatic cancer, wasting is early and prominent This view derives 
from the fact that sucli cancers arc often scirendary to primary grosvths 
in the almientary tract which, if appropriately situated can tliemselves 
cause wasting But if attention is directed to those cases with hepatic 
cancers, secondary to growths m other r^ions of the body, it will be 
seen that loss of weight is seldom conspicuous until the later stages 
Thus tbe liver may reach an enormous size from cancerous deposits, 
if the primary growth is a carcinoma of the bronchus or a melanoma of 
the uveal tract, and yet the patient appear plump and wcU-nounshed 
It IS surprismg how extensive the cancerous deposits may be without 
producing signs of hver failure The only type of functional failure 
which is commonly seen is fblure to excrete bile jaundice, of the 
obstructive type, occurs m a considerable proportion of cases It is 
presumably due to pressure by the deposits of growth on the biliary 
passages Apart from this the other functions of the hver arc usually 
surpnsmgly well-preserved untd the last few days of life 

Among the general symptoms, for whidi there is as yet no adequate 
explanation, fever requires notice It is not common occurring in 
only about one seventh of the cases The different types range from a 
mild elevation in the evening to a high sustained temperature When 
high It IS usually accompamed by a Icucocytosu which reaches levels 
usually associated with pyogenic infections In such cases die erythro- 
cyte sedimentauon rate is also h^h In general this fcbnlc reaction is 
seen m association wth rapidly growmg cancers whicli are often 
undergoing necrosis m their central parts It has been ascribed to the 
products of such necrosis being pyro^mc 
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The local symptoms of secondary cancer are enlargement of the hver 
and pam Chmcally, the enlargement may appear to be nodular or 
diffuse although at autopsy the diHcrencc is seen to be one of degree m 
the size and dissemination of the nodules The liver with secondary 
cancerous deposits projectmg as hard craggy masses from its surface 
and lower border is famihar That secondary cancer may produce a 
general enlargement of the organ m which the normal anatomical 
shape IS retained is not so well known Such general enlargements 
may resemble hepatic fibrosis and it is only when typical craggy growths 
develop that their nature is revealed 
Pam m secondary cancer of the hver may be of two types that 
associated with rapid enlargement of the organ and that from irritation 
of the peritoneum That associated with enlargement ranges from a 
dull sense ofweight or fulness m the abdomen to acute upper abdonimal 
pam of such seventy as to suggest an acute surgical emergency The 
pentoneal type of pam is usually of sudden onset and may be the 
symptom which prompts the patient to seek advice It is often made 
worse by movement and breathing but may disappear spontaneously 
for two or three days at a ame Sometimes such pam is referred to the 
up of the right shoulder but mote commonly it is felt only over the 
right lower ribs When either type of pam is present the organ either 
in part or whole is usually tender on palpation 
These vanous symptoms associated with secondary cancerous 
deposits m the hver tend to group themselves m three broad syndromes 
Each may of course have supenmposed upon it symptoms referable to 
the primary growth 

The first syndrome is the most famihar The patient complains 
of any or all of the symptoms mentioned and on examination a typically 
hard craggy hver is felt Such cases present little difficulty m diagnosis 
The second and third syndromes are concerned with cases m which 
the hver is uniformly enlarged One is the syndrome of rapid enlarge- 
ment the other of slow The syndrome of rapid enlargement due to 
secondary caremoma m the liver may closely resemble that of a sub- 
phrenic abscess 

A man aged 54 yean played and won a golf wumament and thereafter celebrated 
his victory with a supper of lobster and a considerable amount of alcohoL In the 
middle of the next morning he was suddenly seized with acute pain m the upper abdo- 
men wh ch became so severe that be went home to bed and called his doaor During 
the next few days the pam spread to die nght and appeared also m the nght supra 
scapular region The temperature rose He vomited repeatedly When seen ten days 
after the on.et of pam he was complaining of severe pam m these sites which was 
pers stent, but made worse by breammg The man was obviously suffenng greatl) 




Fio 6(— canm m tbe livrr Tl>e cannr lo this case 
has spread rapidly from the primary growth m the stomach through 
the portal vein Nests of cancer crus can be seen in that eetsei and m 
theiinusods H and E x 123. 


margin It was tender The edge was sharp, firm rather rh^n hard and inclined 
smoothly upward to the left across the abdomeiL The spleen was not enlarged 
There was an impaired percussion note at the base of the ngbc lung and radiological 
examinaDon showed that the diaphragm was raised to the level of the third intcnpacc 
m front A blood count showed 17 000 leucocytes of which 86% were neutrophils 
many of the Don-segmented type The scdimcntaaon rate was 56 mm /hr There 
was much urobulin in the urine, but not bilirubin, and no clinical evidence ofjaundice 
Ac operation a cancerous ulcer was found on the lesser curvature of the stomach 
The liver was enlarged and bulged into the wound It was purplish m colour, but 
through the mjccted peritoneum pale areas varying from a one or two millimetres 
to a ccncimccre in diameter were seen A biopsy of the liver was taken and on 
examination showed that tlic growth was bcu^ disseminated through the portal 
vein (Fig 61) In the veins of the portal tract and in the suiusoids masses of caremoma 
cells were to be seen The cxplanaticHi of the symptomatolocy was now clear 
Cancer cells had been widely and rapidly disseminated dirou^h the liver where they 
had lodged and grown rapidly As a result the organ had enlarged but uniformly 
because of the even distnoution of the process This enlargement had been so rapid 
as CO produce severe abdoimnal pain tenderness and vomiong just as occun with the 
rapidly enlargmg liver m cardiac frdure and die we-conu stage ofdubctes Finallv 
the growth had reached the pcnconcum on which as shown by the dilated capillary 
vessels a reaaion had occurred. And asa result of this pentonms the man had sharp 
pain on breathing 
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The syndrome of slow cancerous enlargement of the hver is seen m 
Its purest form when the primary growth is m some remote organ 
Essentially it consists of a uniform enlargement of the hver, with fe\v 
if any local symptoms, and little evidence of impaired health such as 
loss m weight 

A man, aged 52 years, sought advice fbc Jade of energy On questionmg he 
menuoned that be had lost 7 lbs in weight and had a sense of fulness m the abdomen 
He looked ured but not obviously ill On examination the hver was found oilarged 
to the umbilicus, its slu.pc was normal and its edge was sharp The spleen was not 
palpable Three months later he died The liver had mcreased m size and towards the 
end had become nodular At autopsy it was almost entirely occupied by secondary 
carcinoma Itwnghcdykdogrammes Thepnmary growth wasasraaUcarcinomam 
the left bronchus which had given neither signs nor symptoms referable to the lungs 
durmg life 
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CHAPTER XU 


CONCLUSIONS 

The tciuative classification of disease of the liver, previously sugges- 
ted, has now been illustrated by a bncf survey of the chmeal forms of 
such diseases It is evident that these forms fall into various, more or 
less, defmitc sequences, and that these correspond to the pathological 
sequences observed both m man and experimental animals The 
recogmtion of such sequences is of twofold importance By clarifymg 
the natural history of different lesions it places prognosis on a firmer 
basis By relating one pathological form to another it enables the 
initial lesion of each sequence to be recognized Tins latter is of 
particular importance when, as m the case of the hver, the organ 
affected possesses such reserves of funaion dtat it is not until damage 
IS relatively advanced that clinical signs ofimpairment become manifest 
And at this stage the damage is often irreversible and progressive, 
and treatment ineffective But the initial lesions, in many cases, are 
recoverable, susceptible to therapy and even to prevention It is by 
dircctmg therapeunc and preventive measures against such early stages 
diac the most effective results can be expected 
But, however useful the recognition of the different sequences 
may be to die understandmg of prognosis, it is of Jude help m regard 
to me aetiology, the symptomatology, and the mimediatc treatment of 
liver damage Consideration of the chmcal types of hver disease 
fully supports the conclusion derived from a study of its pathology, 
namely, mat the same type of hver injury may, on occasion, be caused 
by several different factors As a consequence the clinical manifesta- 
tions of hver injury from widely different causes may be indistinguish- 
able, and it IS only by attention to the concomitant general effects of 
the causative agents, or to such circumstantial evidence as exposure to 
special conditions, Aat the cxating cause of the illness can be recog- 
mzed Only m broadest sense can the cluneal manifestations of 
hver mjury be related to the particular pathological lesion present 
Symptomatology is the expresaon afdxsngoi AHorroit sitJ, sldsM'gh 
gross alterations m structure lead to such derangements, disturbances 
of function may occur from lesions too subdc to cause structural 
alterations Ncverdieless, by analysing die symptomatology of esub- 
hshed pa^ological lesions, it is possible to see its broad correlanon widi 
214 
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damage to the different structures in the liver, and thence to mfer the 
site of disturbance m those illnesses whose pathological manifestations 
are less pronounced But although it is probable that the future 
development of histo-chemical techniques %vill provide a sound basis 
for the correlation of symptomatology and structural change the next 
contribution to the mterpretation of symptomatology will undoubtedly 
come from a direct study of the gross functional disturbances them- 
selves Similar considerations are also apphcablc to the problems of 
immediate treatment Immediate treatment aims at correctmg the 
functional disturbances present at a particular time In this it differs 
&om long-term treatment which like prevention is more closely 
related to considerations of aetiology 
It thus seems that we have reached a posiuon m regard to our 
knowledge of diseases of the liver when having progressed beyond the 
stage of simply collectmg observations we can begm the groupmg 
of related phenomena mto categories As always this will reveal large 
gaps m our factual knowledge and will necessitate frequent returns 
for the collectmg of further and the more precise dcfmition of old 
observations But there tviU be a difference At the purely observa- 
tional stage the collectmg of facts is undirected and largely delcrrmncd 
by chance m the stage of categonzaoon it is directed to a definite 
purpose — to answer precise questions Progress m the accumulation of 
knowledge may therefore be expected to accelerate The observer 
can now become the mvestigator But mvestigation brmgs its own 
dangers The progress of knowledge can be as effectively impeded 
by a misconceived hypothesis as by factual ignorance It is therefore 
incumbent upon all mvestigators to submit any suggested correlation 
of data whether advanced by themselves or by others to repeated 
and strmgent criticism The groupmgs and sequences put forward m 
these lectures are offered m this understandmg Founded as they are 
on our present mcomplcte knowledge it would be surprising if any 
were wholly correct but it is hoped that most may serve to focus 
cncical mvestigations which \vdl cither refute them or shape them mto 
hypotheses of esubhshed validity When this has been done the way 
IS open to weldmg the different categories of data — some structural 
some functional — mto a more comprehensive classification But such 
broad generahzations he still m the future When they emerge it is 
probable that they will be found to denve from that level of mtra- 
cellular activity where the distmctions between structure and function 
disappear m a common basis of dicmistry and physics 
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Lobule, aiutomy of, 19 
Lymphoedema of hver 

— in acute massive necrosis, 57 

— in fatty infiltrauon, 59 

Macrocytic anaemia m hver disease, 1 42 

— in methionine deficiency, 60 
Malaria and hver disease, 87-8 
Malignant malnutnnon, 90 
Massive hepatitis. Acute, 167 
causes, 168 

clinical types, 167-8 

— — diagnosis, 167 

— — pnmary, 167-8 

— — relason to malnutrition 89, 119, 120, 

169 

secondary to ronal hepauns, 167 
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Massive hepautis, Acute — ceniiniied 

— Chrome, see also post-oecTotic scamDe. 173 

— Subacute, 169-71 

— — causes, 171-3 

— — iagnous. 169-70 

— — physical signs, 170 

— — sequel to acute massive, 169 

— — splenomegaly m, 170 

— — types, 169-70 

Massive necrosis, see ilso dieteac massive 
necrosis, massive hepautis, necrosis, 
massive 

— experimental, 49, 51 
amino-aciduna in, 50 

— -- chemical pathology of, 56 

— — corrdanon with blood supply, 37-8 

— — intralobular circulation in, 40 
localisauon by pressure, 39 

— mechanism of, 40, 106-8 

— — - pathology, 51-4 
pajual. 26-9, 121 

— human, 78-82 

— amino-acidura in, 98 

— — as eompbeabon ofzonal hepatitis, 118-23 

— -- ehiome, see pose-neaoac scarring 

ui Bcahmios, 83 

— m dietary defieicney, 87 

— ^ m tropics 87 

— — in veMianans, 68 
. path^ogY^ 73 

— ->- senuelae, 12-30 

MetiUl enanges m parenchymal failure, 144 
Me^omoe, defiaency, fatty inEItration u, 67 
— — hypoptoteinaemia in, 60 

— ->• macrocytic anaenua in, 60 

— tn prevenoon of dietenc massive necrosis 

48, 60 

— delayed necrosis from seletuutn, 1C9 
Midaonal necrosis, 37 

MoDgols, fatty inf^crauon ofbver, 154 
Monoluhular arrbosis, 85 
Multilobular arrhosis, 85 

Necroses, classiilcation, 113-4 

— degrees, 7 

pathology, 3-7 

sequelae, 4-7 

Necrosis, centnlobular, set also necrosis zonal, 

3 

from, anoxia 31 

_ from vascular obstruction, 21-4 

from poisons, 34, 106 

. £rom thyrotoxicDsu, 31-2, 207 

_ focal. 36 

_ massive, see also nenosis, massive arciosis, 
113-4 

. aicompbcauonofaonil hepaUU^ 118-23 

. morphology, 3-5 

. pathology, 51-4 

. regeneration after, 8 

_ reuculm m, 5 

. relation to cause, 7 


Necrosis, centnlobular — eomimied 

— midronal 3, 37 

— penportil. 3, 36, 97. 106 

— zma], complete recovery after, 5 

diffuse hepaoc fibrosis after, 9, 106, 116 

morphology, 3 

— — rcgcfieraoon after. 8 

— — renculm, 5 

Nervous system m parenchymal failure, 144 
NKnun-Pick's disease, 101, 155 
Nodular hyperplasia, see also post-necrouc 
scartiog, 54 

Noxious factors, see toxipathic lesions, 105 
Nucineg bver, 24-5 

Oedema, 131-6 

— in relation to hypoproteinaemia. 131-2 

— in chronic parenchymal failure, 141-2 
Oesophageal vances. 130-1 

Obguna at onset of hepaons, 134 
Oxygen, centnlobular necrosis from lowered 
tennou of, 30 


Pam, from 138-40 

— pctibepaQQi, 139 

— rapid enlargement, 139-40 

— unexplained, 140 
Parenchyma, vulnerabibiy ofi 1 
Pacencbymal failure, 14W 
-acute. 141 

— chronic, 1 4 1-3 

— extreme 143-4 
Parenchymatous hepatitis, 160-82 

— acute, masiive, 167 

— — tonal, 162 

— chrome, 1 73-6 

— clinical sequences m, 179-80 

— difline hepane fibiosis, 176-7 

— subacute 169-173 
PeUagra mCmtile, 90 
Penportal necrosis, 34-6 
Phosphorus poisoning, 106, 116 
Plasma proteuis m ascites, 133 

— m oMcma, 133 
Pneumonia, hepatitis ui, 166 

Poisons, see toxipathic lesions and under in- 
dividual poisons 
Polyactentis nodosa, 205 
Polyvinyl alcohols 68 

Portal blood, components of 30 
'Portal Cirrhosis', see also dilTuse hepatic 
fibrous, 10-12, 82 

I^ntal hypertension, see portal obstruction 
Portal obstruction, 20-3, 130-1 

— aicitcs in, 131. 135-6 

— atrophy w, 20-2 

— coUatem circulation in, 130-1 

— compensatory hypertrophy in. 20-1 

— in diffuse hepanc fibrosis, 176 
in post-necroDc scarring, 174 

— pa&ology, 20-3 

pt^osae significance, 136 
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Portil obitruction — continued 

— splsnomcgaly m, 130, 205 
Portal vein, distribution, 19 

— oxygen content, 22 

— thrombosis, 21, 2CM-5 
Post-mfiltrative fibrosis, 10, 153 
Post-necronc scamng, 

— clmical 174-6 

isates in, 173 

diagnosis, 174-5 

— — portal hypertension in. 174 

splenomegaly in, 174 

— expenmentai, 9, 13, 49, 53-4 
characters of, 9 

ctitena for distmcOon, 53-4 

production, 49 

— paAology, 53^, 78-81 

differentiation from diffuse hepatic 

fibrosis, 80-1 

— — in armnoaciduna, 98 

— — in cmdiopben poisoning, 118 

— — mcnnitrotoluenepoisorutig, 118 

— — in tropics, 87 
sigmfieaace 87 

— selenium, 103 

Pregnancy hepatic lesions bi, 97-S 
Pnmary earciaoms of liver, 

— cLnical, 209 

— in amittoaeiduna, 99 

— itt tropics, 88 

Prognosis, in acute hepauus, 163, 167 

— in chrome hepatitis, 173-4 

— in subacute hepaotis 170 

Protein, deficiency, fatty lofilcratioa from, 67 

massue hepatic necrosis front, 59 

relation to diffuse hepaoc fibrosis. 74 

— effect on suseepability to poisons, 48 

— in prevennon ofbuctet yellow cancer, 88-9 

— — selemum poisoning, 109 
Pyaemia in pyelophlebitis, 209 
Pyelophlebini 209 
Pyndoxme, 67 


Recurrent (limited) necrosis see subacute 
necrosu. 71-3, 85, 169-73 
Red atrophy, see subacute tnassive hepautis 
and massive necrosis, 51*3, 169-73 
Regeneration, parenchymal, capaaty for, 2, 8 

— facton controlling, 8 

— m fibrosis, 9 

— m necrosis, 5, 8 
Reserve function, 8 
Reaculin, intralobular, 5-6 
Reticuloses, hepatic changes in, 157 
Rheumaosra in subacute hepatitis, 170 
Riboflavine and fatty mfiltration, 67 
Right lobes, blood supply of. 26-7 
Rigoo in cholangio-hcpaans, 193, 

— pyelophlebitis, 209 

Selenium poisoning. 108-9 


Septicaemia, in cholangiohepautis, 189 

— pyelophlebitis. 209 
Sertne, 99-100 

Serous inflammation, serous hepanris, 15-6 
Sex, and Susccpcibibty to necrosis, 62 
Soya bean meal 

— a\ jiiabihty of its amino-aads, 62-3 

— massive necrosis from, 62 
Spider friangiectases, 142 
SpUnotnegaly, caitsatioa, 14-5 

— in. acute hepatitis, 162 

biliary orrhosu. 188, 190, 198 

— — Cbian's syndrome, 205 

~ — cbolangio-hepanns, 188, 190, 198 

diffuse hepatic fibrosis, 175 

extrinsic infiltrations, 152 

— — portal thrombosis, 205 

— — post-occroac starring. 174 
— - — subacute hepatitu, 171 

— — thrombosis of hepatic veins, 205 
Steatosis of the hver. 94 
Sweam-bnes m the portal vein, 26-8 
Subacute choUngio-hepaocu. 190-3 
Subacute hepaniis, 169-173 
Subacute’ necrosis, e'cpcnmentaJ, 71-3 
Subacute 'red atrophy'. 51-2. 78 
SubphrCQic abscess, resemblance to secondary 

cancer, 211 

Sulphur metabohsm la hepatic necrosu 65-6 
Sulphur-coQtaiQing ammo-aa^, see cystine 
and meihiomne 

Suppurative diolanguis, 186, 193 
Syphilis, acquued. 16-7, 208 

— congenital, 85 

Takau Ara teacoon, 146 
Tebngiectases, pulsatmg, 142 
Tenderness in hver disease, 139 
Thio-amiDo-acids, see cystme and methionine 
Thymol turbidity test. 146 
ThytotOXKosis, hepatic lesions in, 29, 93 207 
Thyroxine, centnlobular necrosu from, 29 
Tocopherol defioency, m relation to ceroid 
formation, 68 

— — dietcac massive necrosis, 60-1 

sulphur meubolism, 6>^ 

Toxk cinhosis 78-80 

Toxk jaundice, 81, 127 
Toz^iatluc hepantis, definition. 113-5 

— dmical features 115-8 

— factors modifymg, nucntional, 110-3, 118-23 

pregnancy, 119 

virulence of infection, 119 

— from poisons, 106, 113, 115-6 
VITUS infections, 116-8 

Toxipathic necrosis, delayed, see delayed 
necrosu. 108 

— immediate, see immediate necrosu, 105 
Treatment, dietetic, of hepatitis, 18CM 
— ofcholangiohepanns, 202 
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Trinitrotoluene pouomng e*penmentaJ, 109 

— human, 118, 168 

Trophopathic lesioni fee dietene nceioni, 
diffuse hepaoc fibrosis, ammo-aeidutu, 
renal, etc , 1J3-5 

— as compbeanon of tonpathjc, 118-23 
Tropics, diseases of bver m, 87-94 

— cirrhosis, 88 

— diffuse fibsiMss, 

— infantile orthosis 92, 

— massive necrosis, 87-8 

— post-necrotiC scamng, 88 

— pnmary cancer 83-9 
Tyrosine crystals in untie, 144-5 

Unilobular onbosis, 85 
Unne, m parenchymal failure, expenmcntal 
50 

— human, 144 167 

Van den Bergh reaction, 127 
Vegetarians, subacute massive nectous m, 88 
Vitamm deilaencies m chrooie parenchyma) 
failure, 143 

Vitamin, E , see tocopherol 


■Water tetennon in Lver disease, 134-5 
Weil's disease, 165 

Wilson's disease, ammo aaduru m lOO-l 

Xanihomaiosis clinical, 155-7 

— and diffuse hepatic fibrosis, 101, 157 

Yeastprotcm.availabibtY of ammo-acids 62 3 

— (hioammo-aesd content of difloent strams, 

60,62 

Yellow atrophy, see acute massive hepatitis 
and massive necrosis 
Yellow fever, 165 
Yellow fever vaccine jaundice, 164 

2^ciiul faepantu, 162-7 

— causn, 163-5 

— clmicaj features 162 

— duration, 162 

— fulminant form, 165-6 

— mOTuUcy, 120, 166 

— relapses 163 

— dieteac therapy, 122 3 166 
Zonal occTDsia moectens tonal 



